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ADVERTISEMENT 


To THE 


SECOND BDITION. 


Have, in order to be able to do juſtice to 
the purchaſers of the hi Edition, thrown 
together into the SUPPLEMENT, all the moſt 


material additions and corrections in this 
Edition. 


The: account in the Supplement, of the de- 
clining ſtate of population among us, muſt 
alarm all who will conſider it. In p. 203, &c. 
it is ſhewn, that our brethren in America are 
increaſing to a degree that is almoſt unparal- 
leled. But, in this kingdom, it appears that, 
amidſt all our ſplendour, we are decreafing 
ſo faſt, as to have loſt, in about 70 years, 
near a QUARTER of our people. The evi- 
dence I have produced to prove this, leaves, 
IJ am afraid, but little room to doubt of it. 
Perhaps, however, I may be deceived; and I 
muſt hope, that ſome better-informed perſon 
will ſoon undertake to give complete ſatisfac- 
tion to the public on this important ſubject. 


1N- 


INTRODUCTION. 


JEFORE | the Reader enters upon this 
Work, it will not be improper to give 
him the following information concerning it. 
A few years ago, many gentlemen, of the 
_ firſt eminence in the law, formed themſelves 
into a Society, for providing annuities for the 
widows of all ſuch petſons in judicial offices; 
barriſters; civilians, and ſolicitors; as ſhould 
chuſe to become members. A plan was agreed 
upon and printed; but; ſome doubts happen- 
ing to ariſe with reſpect to it, the directors 
reſolved to aſk the opinion and advice of three 
gentlemen; well known for their {kill in cal- 
culation. This oecaſioned a further reference 
to me; and the iſſue was, that the plan be- 
A + ing 


% ANT vg one oo; roger dom mary | +. 


vit 


INT RDG TIO x. 


ing found to be inſufficient, the whole deſign 
was laid aſide. 

4 About the ſame time, ſeveral other weie⸗ 
ties were formed with the ſame views; but 
all on plans alike improper and inſufficient. 
Finding, therefore, that the public wanted 
information on this ſubject. I was led to un- 
dertake this work; imagining, that it might 


be ſoon finiſhed, and that all I could fay 


might be brought into a very narrow com- 
paſs: But in this I have been much miſtaken, 
A. deſign, which I at firſt thought would 
give little trouble, has carried me far into a 
very wide fietd of enquiry ; and engaged me 
in many calculations that have taken up much 
time and labour. I ſhall, however, be ſuffi- 
ciently rewarded for my labour, ſhould it 
prove the means of preventing any part of 
that diſtreſs, which is likely to be hereafter 
produced by the ſocieties now ſubſiſting for 
the benefit of widows. ] have proved the 
inadequateneſs of their plans, by undeniable 
facts and mathematical demonſtration — I 
have, further, given an account of ſome of 
the beſt plans, that are conſiſtent with a ſuf- 
ficient probability of permanency and ſuc- 
ceſs. — Should, THREE, any of theſe ſo- 


1 | cietieg 


oy \ : 4 


tNTROD 
cieties determine to reform themſelves; or 
ſhould any inſtitutions of the ſame kind be 


hereafter eſtabliſhed, they will here find di- 


rection and aſſiſtance (a). . 
A 15 


(a) I have lately learnt, that Mr. Cadell, the publiſher 
of this work, and alſo Mr. Becket, Bookſeller in the 
Strand, are commiſſioned to deliver in London, printed 
accounts of the ſcheme of a ſociety, eftabliſhed five 
years ago at Amſterdam, for granting annuities on ſurvi- 
vorſhip.—I cannot ſatisfy my own mind without intro- 
ducing here, though an improper place, the following 
ene 8 

From the ſolution of Queſtions I. and IV. in the Firſt 
Chapter of the following Work, it may be gathered, that, 
(reckoning intereſt at 32 per cent. and the probabilities of 
life as they are in Tables III. IV. and V. in the Ap- 
pendix) the value of an annuity of 11. for life, to be en- 


joyed by a perſon aged 20, provided he ſurvives another 
perſon aged 60, is 81, 16s. 6d. in one preſent payment; 


and 18s. 6d. in annual payments, during the two joint 
lives: the firſt payment to be made immediately. A .ingle 
payment, therefore, of 130 flarins, entitles to an annuity 
of 15 florins; and an annual payment of 110 florins, to an 
annuity of 119 florins; and both together, to an annuity 


of 134 florins. If the annual payments are to be made, not 


during the joint lives, but during the whole continuance 
of the oldeſt ſingle life, they will, together with the ſingle 


payment, entitle to an annuity of 144 forins. But this 
ſociety promiſes, for theſe payments, an annuity of 100 


AHorins, if the oldeſt life fails in the firſt year after admiſ- 
ſion; 200 florins, if it fails in the 2d year; 300 flarins, if 
it fails in the third; 400 forms, it it fails in the 4th ; and 


500 florins, if it fails in the fifth year, or at any time af- 
terwards. It is, therefore, evident that the ſcheme of 


this ſociety is, in this inſtance, groſsly defective. There 
are other inſtances in which it is even more defective; 
and the whore of it, like the fchemes of moſt of the Lon- 
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In Queſtion VI. Chap. I. a general me- 
thod is deſcribed of finding the values, in 
Angle and annual payments, of all life-annui- 
ties which are to begin after a given term 
of years; and, in the 4th Section of the 2d 
Chapter, the plans of the ſocieties for grant- 
ing ſuch annuities are particularly conſidered, 
and proved to be extremely deficient, — 
Indeed, the general diſpoſition which has 
lately ſhewn itſelf to encourage theſe ſocieties, 
is 2 matter of the moſt ſerious concern ; and 
ought, I think, to be taken under the no- 
tice of the Legiſlature. The leading perſons 
among the preſent members, will be the firſt 


don ſocieties, appears to have been contrived by perſons 
who had no principles to go upon. And yet it has been 
much encouraged. Many have entered themſelves. into 
it from different parts of Europe; and the printed plan 
acquaints us, that it is now in poſſeſſion of an annual in- 
come of 200,000 florins. What diſappointment then muſt 
it in time produce ? —— Tt is provided by its rules, that 
the terms of admiſſion ſhall become leſs and leſs advan- 
tageous, the longer it has ſubſiſted ; juſt as if the value 
of the annuities it promiſes depended, not on the proba- 
bilities of life, and the improvement to be made of mo- 
ney, but on the age of the ſociety.—— I have taken no- 
tice of a ſimilar abſurdity in the rules of our own ſocie- 
ties. But it is eaſy to ſee what is meant by it. 

Mr. Cadell can procure from his correſpondents in 
Holland, any information for thoſe who may want to 
know more of this ſociety. But indeed I ſhould be forty 
to find it much enquired after in London. 
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annuitants; and they are ſure of being 
gainers : and the more inſufficient the ſcheme 


is, on which a ſociety is formed, the greater 


will be the gains of the firſt annuitants. 
The ſame principle, therefore, that has pro- 
duced and kept up other bubbles, has a ten- 
dency to preſerve and promote theſe ; and, 
for this reaſon, it is to be feared, that, in the 
preſent caſe, no arguments will be attended 
with any effect (5). The: conſideration, that 
e the gain made by ſome in theſe ſocieties, 
«© will be ſo much plunder taken from 


t others,” ought immediately to engage all 
to withdraw from them, who have any regard 
to juſtice and humanity ; but experience 


proves, that this argument, when oppoſed to 
private intereſt, is apt to be too feeble in its 
influence . 
It cannot be ſaid with preciſion, how long 
theſe ſocieties may continue their payments 
00) This apprehenſion has been verified by fact.— At 
the beginning of laſt winter a letter was publifhed to the 


' Provident Society, containing a elear proof of the inſuf- 


ficiency of the plans of all theſe ſocieties, It was at leaſt 
to be expected, that ſuch a publication would prevent the 


tiſe of new ſocieties, But this was ſo far from being the 


effect, that, ſoon afterwards, the Rational Annuity, the 
We/tminfter Union, the Public Annuitant, and ſeveral other 
ſocieties ſprung up, formed on even worſe plans: And, 
indeed, for ſome time, all LoN Dod ſeems to have been 
forming itſelf into aſſociations of this kind. 
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to annuitants, after beginning them. A con» 
tinued increaſe, and a great proportion of 
young members, may ſupport them for a 
longer time than I can foreſee. _ But the 
longer they are ſupported by ſuch means, the 
more miſchief they muſt occaſion. — So, a 
tradeſman, who ſells cheaper than he buys, 
may be kept up many years by increafing 
buſineſs and credit ; but he will be all the 
while accumulating diſtreſs ; and the longer 
he goes on, the more extenſive ruin he will 
produce at laſt. | EM 


In; the latter end of the gel 8 1 
have ſtated very particularly, the method of 
computing the values of afſurances on lives 
and furyivorſhips, in all caſes where no more 
than two lives are concerned : and, in the 
3d Eſſay, I have pointed out a conſiderable 

error, into which there is danger of falling in 
computing ſome of theſe values. The ſo- 
cieties and offices for tranſacting buſineſs in 
this way, are very uſeful; and it is neceſſary 
that they ſhould go upon the beſt principles, 
and poſſeſs all the ae that can be 
given them. 

But there is no part of this work f in which 
the public is ſo much concerned, as the 3d 
Chapter, 


Chapter. It will be there proved, that had 


the ſums raiſed for public ſervices ſince the. 


REevoLUTIoN, been much greater than they 


have been, the increaſe of the public debts 
to their preſent ſtate might have been pre- 
vented in the eaſieſt manner, and at a trifling 
expence. A method, likewiſe, of reducing 
within due bounds theſe debts, heavy as they 
now are, will be propoſed. All competent 
judges will, I believe, ſee, that this method, 
being founded on the moſt perfect improve- 
ment that can be made of money, is the moſt 
expeditious and effectual that the natures of 
things admit of. Nor, in my opinion, if the 
nation is not yet too near the Amit of its re- 


ſources, can there be any good reaſon againſt 
carrying it into execution, —— It is well 


known, to what prodigious ſums, money, 
improved for ſome time at compound intereſt, 
will increaſe (a). A ſtate, if there is no miſ- 


(a) A penny, ſo improved from our Saviour's birth, as 
_ to double itſelf every 14 years, or, which is nearly the 
ſame, put out to 5 per cent. compound intereſt at our 
Saviour's birth, would, by this time, have increaſed to 
more money than would be contained in 150 millions 
of globes, each equal to the earth ln magnitude, and all 
ſolid gold. A filling, put out to 6 per cent. compound 
intereſt, would, in the ſame time, have increaſed to'a. 


reater ſum in gold than the whole ſolar /em could hold, 


ſappoſing it a ſphere equal in diameter to the diameter of 


Saturn's, orbit. And the earth is to ſuch. a ſphere, as Ha 
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a fquare foot, or a quarto page, to the whole ſurface of 
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application of money, muſt neceſſarily make 
this improvement of any ſavings, which can 
be applied to the payment of its debts. It 
need never, therefore, be under any difficul- 
ties; for, with the ſmallet ſavings, it may, in 
as little time as its intereſt can require, pay 
off the largeſt debts. — Several of the ob- 


ſervations I have made on this ſubject, have 


not, perhaps, been duly conſidered. Could 
they engage the attention of the managers 


of our public affairs, they might, I think, 


be of ſome ſervice. But this, I am afraid, 
I muſt not expect. I have, however, in ſome 
degree, ſatisfied my own im! and I ſhall 
always reflect with pleaſure, that, I have in 
this inſtance endeavoured to convey to the 


public, an information which is $ of particular 


import: tance to it. 


In the f Eſſay I have made many obſer- 
vations on the expectations of lives, the per- 


nicious influence of great towns on health, 


and manners, and population ; the increaſe of 
mankind ; and other ſubjects in the doctrine 
of Annuities and. Political Arithmeticx. 


In the Laſt Effay I have ſtated carefully the 


proper method of forming Tables of the pro- 
babilities of human life, from given obſerva- 
tions; 


INTRODUCTION. wr 
tions: And, in the Appendix, beſides ſeveral 
new Tables, I have thought it neceſſary to 
give Mr. Simpſon's Tables of the values and 


expectations of LonDoN lives ; and all the 
other Tables which can be wanted in the 
peruſal of this work. ——1 have alſo, in the 


Appendix, given the Demonſtrations of the 


Anſwers to the Qye/tions in Chap. I. Theſe 
' Demonſtrations I have choſen to keep out of 


ſight in the body of the work, in order to 
avoid diſcouraging ſuch readers as may be 


unacquainted with mathematics, 


Upon the whole, A great part of this 
work is, I believe, new; and I am in hopes 
alſo, that it will be found to contain ſome 
improvements in thoſe branches of philoſo- 
phical enquiry, which are the ſubjeRts of it. 
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thoſe relating to the Orten of our Ideas of Vir- 
tue, its Nature, Foundation, Reference to the 
Deity, Obligation, Subject. matter, and Sanctions, 
The Second Edition corrected. 


I. A Review of the principal Queſtions is 
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DpENCE. II. On PRA YER. III. On the Rea- 
ſons for expecting that virtuous Men ſhall meet 
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0 HA 1 I. 
Quefions relating to Schemes for grant- 


ing Reverſionary Annuities, and the 


JV. alues (F Aſſurances on Lives. 


Q rSs To . 


N Set of married men enter into a 
«A 5 * ſociety for ſecuring annuities to 
E 2 : cc their widows. What ſum of 
TE 


«« to an annuity of gol. per ann. for her life, 
1 an. intereſt at 4 per cent 8 | 


Answt. 


Tel is evident, that the value of ſuch an ex- 
pectation is different, according to the diffe- 


rent ages of the purchaſers, and the propor- 
tion of the age of the wife to that of the 


huſband. Let us then ſuppoſe, that every 
perſon in ſuch a ſociety is of the ſame age 
with his wife, and that one with another all 
the members when they enter may be gre 
B | ne 


* money, in a fingle preſent pay- 
4 ment, ought every member to 
« contribute, in order to entitle his widow 
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oned 40 years of age, as many entering above 
this age as below it. It has been demonſtrat- 
ed by Mr. De Moiure and Mr. Simpſon, that 
« the value of an annuity on the joint con- 
„ tinuance of any two lives, ſubtracted from 
„the value of an annuity on the life in ex- 
e pectation,“ gives the true preſent value of 
an annuity on what may happen to remain of 
the latter of the two lives after the other. 
In the preſent caſe, the value of an annuity 
to be enjoyed during the joint continuance, of 
two lives, each (0) 40, (b) is 9.826, accord- 


ing 


(a) See Table vn. 3 


(5) The values of joint lives and reverſions, as 1 
from the Breſſarv obſervations, are not given in any part 
of this work from Mr. De Moivre's rules in his treatiſe on 
annuities on lives. For theſe rules are approximations, 
Which give reſults ſo far from the truth, as to be, not 
only ſclen, dut dangerous. In the ſecond eflay i in the Ap- 
pendix, a particular account of this will be given, and 
alſo of the method in which thefe values have been cal- 
culated. 

Mr. De Meivre has calculated the values of 2 lives, 
on the ſuppoſition of an equal decrement of life thro' all its 
ſtages till the age of 86, which he conſidered as the ut- 
molt probable extent of life. Thus ; 3 let there be 56 per- 
ſons alive at 30 years of age. It is ſuppoſed that one will 
dic every year till, in 56 years, they will be all dead. 
The ſame will happen to 46 at 40, in 46 years. To 36 
at 50, in 36 years, and ſo on for all other ages. The 
number of years which a given life wants of 86, he calls 
the complement of that life. Fifty · ſix, therefore, is the com- 
plement of 30; 46 of 40, and 36 of 50. 

This hypotheſis eaſes very much ; 0 labour of calcula- 
ting the values of lives; and it is ſo conformable to Dr. 
Halley's table of obſervations, that there is little or no 105 
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ing to the probabilities of life in the Table of 


Obſervations formed by Dr. Halley, from tlie 
bills of mortality of Breſaw in Silgia-. The 
value of a ſingle life 406 years of age, as given 
by Mr. De Morvre, agreeably to the fame Ta- 
ble, is 13.20 (a); and the former ſubtracted 
from the latter, leaves 3.37, or the true num- 
ber of years purchaſe, which ought to be 
paid for any given annuity, to be enjoyed by a 
ſon for diſtinguiſhing between the values of lives as de- 
duced from this Table; and the ſame values deduced from 
the hypotheſis. 5 © EO 
In order to avoid putting the reader to trouble, I have 
given this table at the end of this work; And I have alſo 
giyen two other tables which I have formed from the bills 


of mortality at Northampton. and Norwich. Theſe laſt 


tables anſwer more nearly to Mr. De Moivre's hypotheſis 
than even Dr. Halley's table; and the difference between 


the values of jingle and joint lives by the hypotheſis, and the 


fame values computed ſtrictly from the tables, is gene- 
rally leſs in theſe tables than in Dr. Halley's, as will be 
fhewn in the laſt Eſſay. When, therefore, in the courſe 
of this work the values of ſingle and joint lives are men- 


tioned, as given agreeably to Dr. Halley's table, it muſt be 


underftood, that they are taken from Tables VI. and VII. 
in the Appendix, and given in ſtrict agreement only to the 
bypatheſis ; and that for this reaſon, they are in reality ſtill 


more conformable to the Northampton and Nortuich tables. 
The inhabitants of London, as is wel! known, not liv- 


ing fo long as the reſt of mankind, the values of ſingle and 


Joint lives there, are conſiderably leſs than in any other 
place where obſervations have been kept. Whenever, 


therefore, I haye had London lives in view, I have given 
particular notice of it, and taken their values from Mr. 
Simpſon, who has calculated them with much accuracy 


from the London tables of obſervation. See Tables X. 
and XI. 


2 (a) See Table VI. Appendix. 
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oned 40 years of age, as many aeration above 
this age as below it. It has been demonſtrat- 
ed by Mr. De Moivre and Mr. Simpſon, that 
«« the value of an annuity on the jom#? con- 
* timuance of any two lives, ſubtracted from 
the value of an annuity on the life in ex- 
© pectation,” gives the true preſent value of 
an annuity on what may happen to remain of 
the latter of the two lives after the other. 
In the preſent caſe, the value of an annuity | 
to be enjoyed during the joint continuance, of 
two lives, each (a) 40, We. is g. 820, accord- 


ing 
(a) See Table vn. Appendix. 


(i) The values of joint lives and reverſions, as 1 | 
from the Breſlaw obſervations, are not given in any part 
of this work from Mr. De Moiure's rules in his treatiſe on 
annuities on lives. For theſe rules are approximations, 
_ Which give reſults ſo far from the truth, as to be, not 

only uſeleſs, but dangerous. In the ſecond eſſay i in the Ap- 
pendix, a particular account of this will be given, and 
alſo of the method in which thefe values have been cal- 
culated, ü 

Mr. De Moivre has calculated the values of f ngle lives, 
on the ſuppoſition of an equal decrement of life thro? all its 
ſtages till the age of 86, which he conſidered as the ut- 
moſt probable extent of life. Thus; ; let there be 56 per- 
ſons alive at 30 years of age. It is ſuppoſed that one will 
die every year till, in 56 years, they will be all dead. 
The ſame will happen to 46 at 40, in 46 years. To 36 
at 50, in 36 years, and ſo on for all other ages. The 
Number of years which a given life wants of 86, he calls 
the complement of that life. Fifty -fix, therefore, is the com- 
Plement of 30; 46 of 40, and 36 of 50. 

This hypotheſis eaſes very much & Jabour of calcula- 
ting the values of lives; and it is ſo conformable to Dr. 
Halley's table of obſervations, that there is little or no rea- 

ton 


Revarſionary Adnmuilties,” cc. 3 
ing to the probabilities of life in the Table of 
Obſervations formed by Dr. Halley, from the 
bills of mortality of Bre//aw in Silgia. The 
value of a ſingle life 46 years of age, as given 


by Mr. De Motvre; agreeably to the fame Ta- 


ble, is 13.20 (a); and the former ſubtracted 
from the latter, leaves 43.37; or the true num- 
ber of years purchaſe, which ought to be 
paid for any given annuity, to be enjoyed by a 


ſon for diſtinguiſhing between the values of lives as de- 


duced from this Table; and the ſame values deduced from 5 


the hypotheſis. e 

In order to avoid putting the reader to trouble, I have 
given this table at the end of this work; And J have alſo 
giyen two other tables which I have formed from the bills 
_ of mortality at Northampton and Norwich. Theſe laſt 
tables anſwer more nearly to Mr. De Moivre's hypotheſis 
than even Dr. Halley's table; and the difference between 
the values of ſingle and joint lives by the hypotheſis, and the 
ſame values computed ſtrictly from the tables, is gene- 
rally leſs in theſe tables than in Dr. Halley's, as will be 
ſhewn in the laſt Eſſay, When, therefore, in the courſe 
of this work the values of /ingle and joint lives are men- 


tioned, as given agreeably to Dr. Halley's table, it muſt be 


underſtood, that they are taken from Tables VI. and VII. 
in the Appendix, and given in ſtrict agreement only to the 


hypotheſis ; and that for this reaſon, they are in reality ſtill 


more conformable to the Northampton and Norw:h tables. 


The inhabitants of London, as is wel! known, not liv-. 


ing fo long as the reſt of mankind, the values of /ingle and 


Joint lives there, are conſiderably leſs than in any other 
place where obſervations have been kept. Whenever, 


therefore, I haye had London lives in view, I have given 
particular notice of it, and taken their values from Mr. 
Simpſon, who has calculated them with much accuracy 
from the London tables of obſervation. See Tables X. 
and XI. „F 


5 (a) See Table VI. A ppendix, 
e OS. perſon 
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perſon 40 years of age, provided he ſurvives 
another perſon of the ſame age, intereſt being 
reckoned at 4 per cent. per annum. The an- 
nuity, therefore, propoſed in this Queſtion 
being zol. the preſent value of it is 30 mul- 
tiplied by 3. 37, or 101. 25. 

By calculating from Mr. Simpſon's Tables 
(a), formed from, the bills of mortality of 
London, this value comes out „ 

The difference in the value of the reverſion 
will be inconſiderable, whether the common 
age is taken a few years more or leſs than 40. 
Thus married men of 30 ought not, accord- 
ing to Dr. Halley's Table, to give two fifths 
of a year's purchaſe more, for any given re- 
verſionary annuity for their wives, than mar- 
ried men of 50, provided they are of the ſame 
ages with their wives; and one quarter more, 
according to Mr. Simpſon's Table. If the 
wives are younger (as is generally the caſe) 
there will indeed be a conſiderable difference; 
for the value now determined would be 1204. 
according to the Brefaw Obſervations, ſup- 
poſing the two lives to be 40 and 33, or 
that wives are one with another ſeven years 
younger than their huſbands; and 118. 19s, 
according to the London Obſervations. 18 


000 See Table X. ag XI, Appendix. 
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cc Suppoſing ſuch a ſociety as that deſcrib- 
< ed in the preceding Queſtion, to be limit- 
* ted to a certain number of members, and 
* conſtantly kept up to that number, by the 
cc admiſſion of new members as old 925 are 
4 Joſt, in conſequence of their own deaths, 
ce and the deaths of their wives: What is the 
«© number of annuitants which, in ſome time 
te after its eſtabliſhment, will come to be 
. conſtantly upon it? 


A NSW.E R. 


Since every marriage produces either a 
widow or widower; and ſince all marriages 
taken together would produce as many wid- 
ows as widowers, were every man and his 
wife of the ſame age, and the chance equal 
which ſhall die firſt; it is evident, that the 
number of widows that have ever exiſted in 
the world would, in this caſe, be equal to 
half the number of marriages. And what 
would take place in the world muſt alſo, on 
the ſame ſuppoſitions, take place in this ſo- 
ciety. In other words; every other per- 
ſon in ſuch a ſociety leaving a widow, there 
mult ariſe from it a number of widows equal 
to half its own number. — But this does not 
determine what number, all living at one and 
the ſame time, the ſociety may expect will 

3 | come 
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come to be conſtantly upon it. For if every 
g widow lived no more than a year, the ſociety 
| would never have more annuitants upon it 
than came on in a year. And on the con- 
trary, if none ever died, the number of an- 
Wi | nuitants would go on increaſing for ever. x 

| | TDis, therefore, neceſſary, i in order to anſwer 
1 the preſent enquiry, to determine how long 
it} the duration of ſurvivorſhip between perſons 


1 | of equal ages will be, compared with the du- 
8 ; ration of marriage. And the truth is, that, 
1 ſuppoſing the probabilities of life to decreaſe 
ll | | uniformly (2), the former is equal to the 


Wl | | latter; and conſequently, that the number 
i} | of ſurvivors, or (which is the ſame ſuppo- 
ſing no ſecond marriages) of widows and 20:d- 
| owers alive together, which will ariſe from 
1 aany given ſet of ſuch marriages conſtantly 
bl | | kept up, will be equal to the whole num- 
[if ber of marriages ; or Half of them (the num- 
ber of widows in particular) equal to 5a. 


(2) That is, ſuppoſing that out of any given number 
alive at any age the ſame number will die every year 'till 
all are dead. See the preceding note. That on this hy- 
11 potheſis, the duration of ſurvivorſhip is equal to the du- 
; ration of marriage, when the ages are equal ; or, in other 

. words, that the expeZation of two joint lives, the ages 
; being equal, is the ſame with the expectation of 8 
ip, may be learnt from the 18th and 20th problems of 
Mr. De Neiure's treatiſe on annuities ; and a demonſtra- - 
tion of it, together with a particular explanation of this 
ſubject, may be found at the beginning of the firſt Eſſay, 
to which I muſt beg the reader to turn, if he is at any 
lots about the full meaning of what | is here lad, 
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the number of martiages. — Now, it appears 
that the decreaſe in the probabilities of life, 
is in fa& nearly. uniform. According to the 
| Breſharo, the Northampton and Norwich Ta- 
bles of Obſervation, almoſt the ſame num 
bers die every year from 20 years of age to 
77 (a). After this, indeed, fewer die, and 
the rate of decreaſe in the probabilities of 
life is retarded. But this deviation from the 
hypotheſis is inconſiderable; and its effect, 
in the preſent caſe, is to render the duration 
of ſarvivorſhip langer than it would other- 
wiſe be. According to the London Table of 
Obſervations, the numbers dying every year 
begin to grow” leſs at 50 years of age; and 
from hence to extreme old age, there is a 
conſtant retardation in the decreaſe of the 
probabilities of life (5). Upon the whole, 
therefore, it appears in anſwer to the pre- 
20 Queſtion, that according to the Fhree 
e former J. ables of Obſervations, and. ſuppo- 
56 fing no widows to marry, the number 
1. enquired after is ſomewhat greater than 
half the number of the ſociety ; but, ac- 
10 cording to the London 7. able, A good. deal 
greater. 
It muſt be carefully dad; that this 
has been determined on the ſuppoſition, that 


(4 See Tables ul. IV. and V. Appendix. 


(3) The reaſon of this difference between the 3 ; 
and other Tables, will be giyen at the end of the fourth 


Eſſay, 
a huſbands 
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huſbands and their wives are of equal ages, 
and that in this caſe it becomes an equal 
chance which ſhall die firſt, In reality nei- 
ther of theſe ſuppoſitions is juſt, Huſbands 


In general are older than their wives; and; in 


equal ages, the mortality of males has been 


found to be greater than the mortality of fe- 


males, For S oth theſe reaſons, it is much 
more than an equal chance that the huſband 
will die before his wife, or that the woman 
ſhall be the ſurvivor of a marriage, and not 


the man. This will increaſe conſiderably 


the duration of ſurvivorſhip on the part of 
the woman, and conſequently the number 
enquired after in this Queſtion. The mar- 
riage of widows will alſo diminiſh this num- 


ber, and the operation of theſe cauſes will 


be different in different ſituations. But it is 


by no means to be expected (in the ſituation 
of the ſocieties I have in view) that the di- 


minution from the latter cauſe will be con- 
ſiderable enough, to overbalance the opera- 


tion of all the other cauſes which have. been 


mentioned, and reduce the number under 
conſideration ſo low, as half the number af 


marriages (a). 


SCHoLIVuM, 
In Lauer it appears, that there is a re- 


tardation of the decreaſe in the probabilities 


(a) It will be obſeryed hereafter, that this obſervation 


K 


has been found to be true in fact. 
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of life, which renders the duration of ſurvi- 
vorſhip between two lives of equal ages, con- 
ſiderably longer than their joint continuance. 
It ſeems worth obſerving, that this is the 
reaſon why, though the probabilities of life, 
and thefefore the values of ſingle and joint 
lives, are leſs in London than in other places, 
yet the values of reverſions depending on ſur- 
vivorſhips, are in ſome caſes greater there. 
It is proper to add, that this likewiſe is the 
reaſon why, in calculating the values of joint 
lives and reverſions, the preſent value of an 
annuity payable yearly to the ſurvivor of two 
equal lives, may come out equal to, or even 
greater than, the preſent value of a like an- 
nuity for the joint lives. As an annuity, du- 
ring ſuch ſurvivorſhip, will probably not be- 
come payable for ſome years, and therefore 
the money given for it will have time to ac- 
cumulate, it is manifeſt, that the value of it 
could never be equal to the value of an an- 
nuity on the joint lives, the payment of 
which begins immediately, were not the ob- 
ſervation now made true, 


8 Qu EST Ion III. 
„ Such a ſociety as that deſcribed in the 
* preceding Queſtions being ſuppoſed ; in 


** what time will the number of annuitants 
upon it come to a maximum? 80 
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ANSWER. 


Jo order to be more clear, i in anſwering this | 


Queſtion, I will firſt ſuppoſe the ſociety to 


comprehend in it from its firſt eſtabliſhment, 
all the married perſons of all ages in any town 
or country, where the number of people con- 


tinue conſtantly the ſame, In this caſe, the 


whole collective body of members will be at 
their greateſt age, at the time of the eſtabliſh- 
ment of the ſociety; and the number of 
members, together with the number of wi- 
dows left eyery year, will, taking one year 
with another, admit of no increaſe or dimi- 
nution. The number of widows in life to- 


gether, derived from any given number com- 


ing on a ſociety every year, will increaſe con- 


tinually, till as many die off as are added 
every year; that is, till they come to die off 
as faſt as poſſible. But they cannot die off 


as faſt as poſſible, 'till the whole collective 
body of widows are at their greateſt age ; or, 


*till there is among them the greateſt number 


poſſible of the oldeſt widows ; and, therefore, 


not 'till there has been time for an acceſſion 


to the oldeſt widows, from the youngeſt part 
of the widows that come on annually. 
Let us, for the ſake of greater preciſion, 
divide the whole medium of widows that 
come on every year, into different claſſes ac- 
cording to their different ages, and ſuppoſe 
fome to be left at 56 years of age, ſome at 40, 
. ſome 


"of 
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ſome at 36, and ſome at 26. The widows, 
conſtantly in life together, derived from the 
firſt claſs, will come to their greateſt age, 
and to a maximum, in 30 years, ſuppoſing 
with Mr. De Morvre, 86 to be the utmoſt 
extent of life, The ſame will happen to the 
ſecond claſs in 40 years, and to the third in 
50 years (2). But the whole body, compoſ- 
ed of theſe claſſes, will not come to a maxi- 
mum, till the ſame happens to the fourth or 
youngeſt claſs; that is, not till the end of 
Go years. After this, the affairs of the ſociety 
will become ftationary, and the number of 


annuitants upon it of all ages w_ keep al- 
12 NP the n 


Such is the anſwer to this Queſtion, ſup- 
: poſing a ſociety to begin with its complete 

number of members, conſiſting of married 
_ perſons of all ages, in the fame proportions to 
one another, with the proportions in which 
they exiſt in the world. If it begins with 
its complete number of members, but at the 
ſame time admits none above a particular 
age: If, for inſtance, it begins with 200 
members all under 50, and afterwards limits 
itſelf to this number, and keeps it up by ad- 
ROY every year, at all ages between 26 
50, new members as old ones drop off ; 


47 In the Appendix, note (A), a rule is given, by which 
the numbers alive at the end of any particular-number of 
- years may be very wy determined, 


in 


12 Queſtions concerning 
in this caſe, the period neceſſary to bring on 
the maximum of annuitants will be juſt dou- 
bled. For, in the firſt place, the whole col- 
lective body of members will be 60 years in 
getting to their greateſt age, as may eaſily 
appear from what has been juſt ſaid. The 
annual medium of widows, therefore, that 
will come on the ſociety will increaſe con- 
tinually for 60 years ; it being evident, that 
the older any ſet of married men are, taken 
one with another, the faſter they will leave 
widows. And after this annual medium is 
increaſed to a maximum, bo years more wall 
be neceſſary to bring to a maximum the num- 
ber in life together, derived from ſuch a fix 
annual medium conſtantly coming on. If 
ſuch a ſociety is any number of years in gain- 
ing its maximum of members, the time ne- 
ceſſary to bring on the maximum of annuitants 
will be ſtill further prolonged, and will be 
equal to twice 60 years with that number of 
years added. Moſt of the ſocieties for grant- 
ing annuities to widows are of this kind; 
and, therefore, ſuppoſing them to gain their 
complete number of members in ten years, 
and for ever afterwards to preſerve it, the 
number of annuitants upon them will go on 
| Increaſing for 130 years. It is proper, how- 
ever, to be remembered, that the increaſe 
will be quicker at firſt, and afterwards ſlower ; 
and that, within 20 or 3o years of the * 
TY o 
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of this term, it will be ſo ſlow as ſcarcely to 
be ſenſible, though till real. 

All wie will beſtow due attention on this 
ſubje& muſt ſee theſe deciſions to be juſt ; 
and a demonſtration of them might be given, 
in a form more ſtrictly mathematical, were 
it RECEArY' 


5 ' Ques TION IW. 5 
« Suppoſe the members of ſuch a ſociety 


* as that deſcribed in the preceding Queſti- 


« ons, to chuſe making annual payments during 
& the continuance of marriage, in lieu of the 
„ ſum which the reverſionary annuity for 
e their widows is worth in preſent money: 
« What ought theſe annual payments to be, 
w *« eſtimating intereſt at 4 per cent 1 


Axsw ER. 


This will be #afily determined, by finding 
what annual payments, during two joint lives 


of given ages, are equivalent to the value of 


the reverſionary annuity in preſent money. — 
 Suppole, as in Queſtion I. the two joint lives 
to be each 40, and the reverſionary annuity 
30l. per annum. An annual payment during 
the continuance of two ſuch lives is worth, 


according to Dr. Hally's Table of Obſerva- 


tions, 9. 82 (4) years purchaſe. The annual 


(a) See Table vn. 


payment 
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payment then ought to be ſuch as being mul⸗ 
tiplied by 9.82, will produce (2) J. 101.1, the 
preſent value of the annuity in one payment 
by Queſtion I. Divide then J. 101.1 by 
9.82, and the quotient, or I. 10.3 will be 
the anſwer. —— This 1s very nearly the an- 
nual payment of all the members at ati ave- 
rage, ſuppoſing equal numbers to offer them- 
ſelves for admiſſion of every age between 30 
and 50. As much as ſome give leſs, others 
ought to give more, according to their ex- 
ceſs of age. Thus, the annual payment of 
a married perſon, 30 years of age, ought to 
be J. 9.393 and of a perſon 50 years of age 
J. 11.33. If the values of joint lives and of 
the reverſionary annuity are taken agreeably 
to the London Table of Obſervations, theſe 
annual payments will be, for 30 years of age 
(é), J. 10.9, —for 40, J. 12. 5 for 50, J. 14. 5. 
N 5 If 
(a) Particular notice ſhould be taken of the method 
of notation here uſed, becaufe it will be carried throught 
the whole of this work. —— The figures on the right 
hand of the full- point, ſignify the decimal parts of 11. 
Thus; J. 101. 1, is I. 101 and the 1oth of 1/. or J. 101 
and 25. J. 9. 30, is l. 9, and 39 hundredths of x/. or 
1.9: 7: 1d. J. 11. 33, is I. 11, and 33 hundredths 
of II. or J. 11: 6s.; 7. In general; it ſhould be 
remembered, that 2 ſhillings allowed for every unit in 
the firſt place of decimals, and two- pence half- penny for 
every unit in the ſecond place of - decimals, will give, 


nearly enough, the value of the decimal part of every 
ſuch exprefiion. f | 


(b) The value of two joint lives of 30, taken from Ta- 
ble XI. is 9.6. This ſubtracted from the value of the 
_ life in expectation, or from 13.1, by Table X. gives 3.5, 

| the 
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If either the rate of intereſt is ſuppoſed 
lower, or wives are ſuppoſed younger than 
their huſbands, the annual payments will be 
increaſed. But there is no occaſion for point- 
ing out particularly the difference. It may . 
be eaſily found in any caſes by the directions 
now given, There is, however, one obſer- 
vation which ought to be here carefully at- 
tended to. This method of calculation ſup- 
poſes, that the firſt annual payment is not 
to be made till the end of a year. If it is to 
be made inmediately, the value of the joint 
lives will be increaſed one year's purchaſe ; 
and, therefore, in order to find in this caſe 
the annual payments required, the value- in 
preſent money found by Queſt. I. muſt be 
divided by the value of the joint lives in- 
Creaſed by unity, and, in this way, the pre- 
ceding values at 4 per cent. according to the 
Bre/law Obſervations, will be found, to be 
1.8.62—1.9.35—1.10.07.—According to the 
London Obſervations, J. 10,1. 1 I. 2, —J. 12.7. 


the number of years purchaſe which an annuity for a life 
of 30 years of age, after another life of the ſame age, is 
worth. This remainder, multiplied by 30, gives 1054. 
the value in a ſingle payment, ſuppoſing the reverſienary 
annuity to be 301. And 105 J. divided by 9.6, gives 
1.10.9, the value of the ſame annuity in annual payments, 
during the joint continuance of the two lives, according 
to the London obſervations. —By ſimilar operations all the 
other values above given have been found, 


Ques- 


„ deen been 5 
erte v 
„A ſociety may chuſe to make abate- 

« ments in theſe annual payments, and to re- 

* quire the remainder of the value of the 

i * reverſionary annuity to be given, in fines 
a * or premiums at the time of admiſſion. It 

«© may, for inſtance, chuſe to fix the annual 

« payments of all the members to 5 guineas. 

e What, in this caſe, would be the premium 

„ due at admiſſion, the annuity being ſup- 

<< poſed zo. per annum, and intereſt being 


N * 


at 4 per cent? 


| AN S WER. . IS 
From the whole preſent value of the an- 
nuity in one payment, ſubtract the value of 
5 guineas per annum, during the joint lives; 
and the remainder will be the anſwe.. 
Suppoſing the joint lives both 40, the 
whole preſent value of the annuity in one 
payment is, according to the Breſlaw Obſer- 
vations, J. 101. 1, by Queſt. I.— The value of 
5 guineas per annum, or of J. 5. 2 5 per annum, 
during two ſuch joint lives, is J. 5. 25, multi- 
plied by the value of the joint lives; that is, 
5.25, multiplied by 9.82, or 1.51. 55 and 
this ſubtracted from J. 101.1, gives J. 49. 5. 
the anſwer required for two lives at the age 
of 40.— The anſwer found in the fame way 
for two lives whoſe common age is zo, is 
J. 46. 5, —and for two lives at 50, 50/. 
rs Accord- 
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According to the London Obſervations, theſe 
values are, for two lives at 30, /.54.6:— At 
40, _—_—Y 0; £6044, | ; 
If the firſt of the annual payments is to be 
made immediately, the true anſwer will; in 
every inſtance, be the values found in the 
manner now directed, diminiſhed by the an- 
nual payment; or; in the preſent caſe, 5 
guineas leſs than the values ſpecified. 

The values, in premiums and annual pay- 
ments, of any other reverſionary annuity, will 
be as much greater or leſs than theſe, as the 
annuity itſelf is greater or leſs. 8 


Qu zs TION VI. 
0M A perſon 35 years of age watits to buy 


* an annuity, for what may happen to re- 
* main of his life after 50 years of age. 
« What is the value of ſuch an annuity in 
« ready money, and alſo in annual payments, 
« 'till he attains to the (aid age; that is, in 
*« annual payments for 15 years, ſubje& in 
ec the mean time to failure, ſhould his life 
« fail?” e . 


0 


"0 


ANSWER. 


The preſent value of ſuch an annuity is 
the preſent value of a life at 50, in money to 
be received 15 years hence, and the payment 

of which depends on the contingency of the 

continuance of the given life 15 years. That 

is; it is equal to the value of a life at 50, 

| 8 multi- 
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multiplied by the preſent value of 1/7. to be 
received at the end of 15 years, and alſo by 
the probability that the given life will con- 
tinue ſo long. — A life at po, according to 


Mr. De Motvre's valuation of lives, and reck- 


oning intereſt at 4 per cent. is worth 11.34 
years purchaſe. The preſent value of 11. 
to be received at the end of 15 years, is, by 
Table I. o. 5553. And the probability that 
a life at 35, will continue 15 years, is, ac- 
cording to the Bre//aw Obſervations 25 (a). 
And theſe three values, multiplied by one 
another, give J. 4.44, or the number of years 


purchaſe that ought to be given for the an- 


nuity. — The annuity then being ſuppoſed 
50/. its value in preſent money is 222 (. 


(a) The probability that a given life ſhall contin 
any number of years, or attain to a given age, is (a8 
is well known) the fraction, whoſe numerator is the num 
ber of the living in any Table of Obſervations oppoſite 
to the given age, and denominator, the number oppoſite to 
the preſent age of the given life. — Thus, in the preſent 
inſtance; 346 is the number in Dr. Halles Table oppo- 


ſite to 50, and 490 the number oppoſite to 35. .—Z45, (or 


the odds of 17 to 7) is, therefore, the probability that a 
perſon whoſe age is 35 ſhall attain to 50, or live 15 years. 
In the ſame manner it will appear, that, according to the 
ſame Table, the probability that a perſon at this age ſhall 
live 25 years, is 242 or nearly an even chance. , 

At Northampton and Norwich a perſon at the ſame ag. "2 
has an even chance of living 26 years; but in Lind 
ſcarcely 20 years. See Tables III, IV, V, and VIII. 
Appendix. Iwill add, though foreign to my preſent 
purpoſe, that a perſon at the ſame age has in theſe towns 
a better chance of living one year, chan in London, in the 
proportion of 3 to 2. 


6 ro 
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In order to find this value in annmuhal puys 
ments, while the given life is attaining to 50, 
it is neceſfary to find the value of an annuity 
for 15 years, ſubject to failure on the ex- 
tinction of the given life. And the value of 
ſach an annaity is, evidently, the laſt value 
ſubtracted from the value of the given life; 
or, in the preſent inſtance, I. 4. 44, ſubtracted 
from J. 13.97. (See Table VI, Appendix) that 
18, J. 9. 53. — 2221. then, being the preſent va- 
lae of an annuity of 507. for the remainder 
of a life now 35, after attaining to 50; and 
9. 8 3. being the humber of years purchaſe, 
which ought to be given for an annual pay- 
ment to laſt 15 years, if a life now 35 laſts 
ſo long, it follows, that the value of the ſame 
annuity in annual payments till this life 
attains, to go, is 222“. divided by 9.53; or 


* 


Tus calculation ſuppoſes, that the firſt of 
the annual payments is not to be made till 
the end of a year. If the firſt payment is 
made immediately, the value will be, the 
ſingle payment divided by the value of the life 
for the given term increaſed by unity; that is, 
in the preſent caſe, 2221. divided by 10. 533 
ESO. 5 

If the value of the annuity is required in 
a ſingle payment, over and above any given 
annual payment; deduct the value of the an- 
nual payment from the whole value in a ſin- 
gle preſent payment, and the remainder will 
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be the anſwer.— Thus; let 5 guineas, in the 


preſent inſtance, be the given annual pay- 


ment for the aſſigned term; and let the en- 
quiry be, how much more in preſent money 
the ſuppoſed annuity is worth. By what has 
been juſt ſaid, 9.53, multiplied by 5 guineas, 
that is, 5o/. is the value of the annual pay- 
ment; and this ſum deducted from 222 l. 
leaves 1721. the anſwer. - ' ox 
If the annual payment begins immediately, 
Its value is 10.53, multiplied by 5 guineas, 
and the anſwer comes out J. 166.75, 


In this way may be found the value, in 
ſingle and annual payments, of any other an- 
nuity, payable to an aſſigned life, after a given 
term of years, taking any valuation of lives 
or intereſt of money. But care muſt be ta- 
ken to remember, that it is the title to the 
annuity that will commence at the end of 
the given term, and that the firſt payment 
is not to be made till a year afterwards ; 
that is, in the caſe here ſpecified, not 'till 
tlic end of 10 years,” 7, mY © 


SCHOLIUM. 


The value of the remainder of two joint 
lives, after a given term of years, is likewiſe 
the value of 1/7. due at the end of the given 
term, multiplied by the value of two joint 
lives, each older by the given term than the 
given lives; and this product, multiplied by 
the probability, that the given joint lives ſhall 

not 
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not fail in the given term; or (which is the 
fame) by the product of the two probabili- 
ties, that the ſingle lives ſhall each continue 
the given term. And the value of an an- 
nuity, on any given joint lives for a term of 
years beginning now, is this laſt value, ſub- 
tracted from the whole preſent value of the 
joint lives. Thus; the value of two joint lives, 
one 40 years of age, and the other 50, (ſee 
Table VII.) is 8.91 ; which, multiplied by 

0.675 5, the value of 17. due 10 years hence, 
and by 544, (the probability that a life at 30 
ſhall continue 10 years) and alſo by 443, (the 
probability that a life at 40 ſhall continue 10 
years) gives 3.92, the preſent value of the 
remainder of two joint lives, aged 3o and 40, 
after 10 years; and this value, ſubtracted 
from 10.43, (the value in Table VII. of two 
joint lives, aged 30 and 40) leaves 6.51, their 
value for 10 years. a 
As the value of the longeſt of two lives is 
always the value of the jor? lives, ſubtracted 
from the ſum of the values of the two ſingle 
lives; their value alſo for any given term, is 
the value of the joint lives for the given term, 
ſubtracted from the ſum of the values of the 
ſingle lives for the given term. 1 
The truth of theſe rules may eaſily appear 
without particular proof. I have, however, 
pointed out the method of demonſtrating 
them in a note (a) at the end of this work. 
(a) See note (B) in the Appendix. | = 
EY „ 
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By ſimilar operations, may be. found the 
values of 3 or more joint lives, or the longeſt 
of three or more lives, for a given term of 
years, or of what ſhall remain of Nn after 
a siven term of Pn” 275 o 


6 VII. 


a ec The preſent value is required of, an an- 
* nuity. to be enjoyed by one life, for what 
10 may happen to remain of it beyond ano- 
ther life, after a given term; that is, pro- 
« vided both lives continue, from the pre- 
* ſent time, to the end of a given term of 
years? 
ANSWER. 

Find the value of the annuity for two lives 
greater, by the given term of years, than the 
given lives. Diſcount this value for the gi- 
ven term; and then, multiply by the proba- 
bility, that the two given lives ſhall both 


continue the given term ; and the product 
will be the anſwer. . 


EXAMPLE. * 


Let the two lives be each 30. The term 
ſeven years. The annuity, 10/. Intereſt, 
4 per cent. The given lives, increaſed by 
7 years, cos each 37. The value of two 


Joint lives each 37, 1s (by Table VII) 10.3 0 
77 "RWO 
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he value of a ſingle life at 37, is (by Ta- 
ble VI) 13.67. The former, ſubtracted from 
the latter, is 3.42, or the value of an annuity 
for the life of a perſon 37 years of age, after 
another of the ſame age, by Queſt. I. — 3.42 
diſcounted for 7 years, (that is, multiplied by 
0. 76, the value of 11. due at the end of ſeven 
years, by Table I.) is 2.6.—The probability 
that a ſingle life at 30 ſhall continue 7 years, 
is (by the hypotheſis explained page 2.) 
38 (2). The probability, therefore, that two 
| uch 


(a) In this caſe, it is on ſome accounts beſt, as well 
as eaſieſt, to take the probabilities of life from the hypo- 
_ Theſis, rather than immediately from the Tables.—Fifty- 
fix perſons being ſuppoſed alive at 3o, one will die every 
year, according to the hypotheſis, At the end of ſeven 
years then, the number of the living will be 49, and +2, 
or the odds of 7 to 1, is, by note p. 18, the probability, 
that a life, aged 30, will continue 7 years; aud this frac- 
tion, multiplied by itſelf, is the probability, that two lives 
of this age, ſhall. both continue 7 years. In general, it 
mutt be remembered, that the probability, that any two 
or more events ſhall a/ happen, is the product ariſing from 
multiplying by one another, the probabilities of all the 
events taken ſeparately, The probability, therefore, that 
any number of perſons will 4 live any given time, is 
* found by multiplying into one another the proba- 
bilities that each of them will live that time. — It may 
further be of uſe to ſome, that I ſhould obſerve here, that 
the difference between unity and the fraction expreſſing 
the probability, that an event will happen, gives the 
56 that it will net happen. Thus; the probabi- 
lity, that a perſon 40 years of age will live 11 years, 
is, by the Breſtaw Table 33.5. The probability, there- 
fore, that he will no? live 11 years, is 335, fubtracted 
C 4 5 from 
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ſuch lives ſhall both continue 7 years, is 
75%, or, in decimals 0.765, And 2.6, mul- 
tiplied by 0.765, is 1,989, the number of 
years purchaſe which ought to be given for 
an annuity, to be enjoyed by a life now 30 
years of age, after a life of the ſame age, pro- 
vided both continue 7 years, The annuit 


then being 10/. its preſent value is J. 19.89. 


By ſimilar operations, it may be found, 
that ſuppoſing the term one year, and the 


ages and the rate of intereſt the ſame, the 


preſent value of the ſame reverſionary an- 

nuity is J. 32.4; and that if the term is 15 

years, the value in J 9. . 
For two lives each 40, theſe values are 


139.33-—117.44,—h7.3- the term being 


1 or I5 years. „ 3 
For two lives each 59, the ſame values 
for the ſame terms, are J. 28.2, J. 13.86 
4.34 (a). 5 ee 
Theſe values, according to the Londan Ob- 
ſervations and Mr. Simpſon's Tables of the 


values of fingle and joint lives, are, 


from unity or 2:2,—1n like manner: The probability that 
two perſons aged 30, ſhall bath live 7 years, being 0.765, 


the probability that they will nat both live ſo long, or 
that one or ather of them will die in 7 years, is 0.765, ſub- 
_ tracted from unity, or .235. | 


If any reader is unwilling to take theſe aſſertions for 
ons, he ſhould conſult the beginning of Mr. De 
Moivure's, or Mr. Simpſon's Treatiſes on the Doctrine af 
Chances, where he will find them demonſtrated, 


a) See Note (C) Appendix. 


, — &. 28. 


For 2 lives at 2041.32 .o 5. 8. 5 66. 
4ĩ7tꝗ 40—1.30.7 115.6 5.45. 
at 501.29. j6—/ EEE 5 


Qs Trion VIII. 40 15 


; 1 Let the ſcheme of a ſociety for 3 
* annuities to widows, be, that, if a member 
« lives 4 year after admiſſion, his widow ſhall 
«© be entitled to a life annuity of 201. If 
A. years, to 10/. more, or 30 J. in the 
# whole. If f/zeen years; to another addi- 
% tional 100. or pra in the whole. What 
es ought to be the annual payments of the 
s. members for the ages £7 gout 40, and 50, 
5 ſuppoſing them of = ſame ages with their 
« wives, and allowing ROGERS. intereſt at 
4 cent? 


ANSWER. 
by to the hypotheſis, ex Slained 
p- 23 and, therefore, very nearly, according 


to the Tables of Gbſervation for Breſlau, 
Norwich, and Northampton, © 


1.8-44—1. 8.69—l. 9.5. 
According to the London Obſervations, N 
9.41.1071 10.92. 


Theſe 
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: » 


Theſe values are eaſily deduced from the 
values in the laſt Queſtion, _ For example. 
The value of 100. per annum for life to 40 
after 40, provided the joint lives do not fail 
in one year, is, according to the Hpot hf. ts, 
1.30.33. The value of 20/. per annum, in the 
ſame circumſtances, is, therefore, /, 60. 66.— 
In like manner, the value of 101. after ſeven 

ears, is I. 17. 44. And of 1010. after 15 years 
t 3.—Thele values together make J. & 5.4, or 
the value of the expectation, deſcribed in this 
Queſtion, in a _/ingle preſent payment; which, 
divided by 9.82, "Tbs value by Table VII. of 


two joint lives at 40) gives /.8.69, the value 


of the ſame expectation in annual payments, 


during the joint lives. —In the ſame manner 


may be found the anſwer in all caſes er 
Queſtions of this kind. 

Theſe calculations ſuppoſe, that the an- 
nual payments do not begin 'till the end of 
a year. If they are to begin N ny 4 the 
true annual payments will be, as was before 
obſerved, the fingle payments, divided by the 
value of the joint lives increaſed by unit 3 
and in the preſent caſe my will Des. by” t G 


bypotheſis, 
1.959 5 ,. 7-9 — 4. 8.07 | 
By the Londen Obſervations, 


- 


J. 8. 52—7 9.06— 1.9. r. 


| Reverfionary Annuities, &c. 27 


By the method of calculation now ex- 
plained, may be eaſily found in all caſes, 
ſuppoſing the annual payments previouſly 
ſettled, what the reverfionary annuities are 
_ correſponding to them in value.—Thus, the 
annuities being the ſame with thoſe menti- 
oned in this Queſtion, the nean annual pay- 
ments for all ages between 30 and go, are 
nearly 8/. according to the bjghe/t probabi- 
lities of life; 91. according to the /oweft; and 
8 guineas the medium (a); intereſt being at 
4 per cent. and the firſt payment to be made 
immediately. 1 1 


If the mean annual payments, beginning 
immediately, are fixed to five guineas, the | 
correſponding life annuities will be nearly | 
(by the hypothefs) 12/7. if the . contributor i 
lives a year, and 24/. if he lives ſeven years; 
or (by the London Obſervations) 121. if he lives 
a year, and 201. if he lives ſeven years (5). 
1 „FCC 


(a) The value of this expectation, ſuppoſing married = 
men 40 years of age, and their wives 30, is, in a ſingle fl. 
payment, 113/. In annual payments beginning immedi- 1 
ately J. 9.88, by the hypotheſis. And 107 l.—and 1.10.93, +. 
by the London bſervations, OT 


(3) If the annuities in expectation are 147. provided a 
member lives a year, and 201. provided he lives ſeven 
years, the proper mean ſingle payments for all ages, taken 
one with another, under 50 or 52, is 50 guineas nearly, 
according to all the Tables of Obſervation, ſuppoling 
equality of age between men and their wives. And the 
addition which ought to be made, on account of exceſs 


of age on the man's fide is, taking the neareſt and the 
eaſieſt 
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It is obſervable, that the difference in the 
values of the annuities, ariſing from diffe- 
rence of ages, and the difference in the pro- 
babilities of life, is leſs in this Queſtion than 
in Queſtion 4th; and that, conſequently, the 
plan propoſed in it, is the ſafeſt, as well as the 
moſt equitable and encouraging, that a ſociety 
can adopt. ids net 

It is neceſſary to remark here further, that 
yearly payments which begin immediately, 
are more advantageous than ha/f-yearly pay- 
ments which begin immediately. Mr. Simp- 
on (in his Treatiſe on The Doctrine of An- 
nuities and Reverfions, page 78, and allo 
in his Select Exerciſes, p. 283.) has ſhewn, 
that, in the caſe of life annuities, half=yearly 
payments, which begin at the end of half a 
year, are x of a year's purchaſe better then 
yearly payments, which begin at the end of 
a year. And it is manifeſt, that ha/f-yearly 
payments, which begin immediately, are no 
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eaſieſt round ſums, about a guinea and 4 for every year 
as far as 17 years; or, in the annual payments, (ſup- 
poſed 5 guineas) - a guinea per annum for five years ex- 
ceſs, and 2 a guinea more for every four years exceſs be- 
yond five years, till the exceſs comes to be 17 years. 
And, I believe, that 60 guineas in ſingle payments, and fix. 
uineas in annual payments beginning immediately, may 
very well be ſlated as the leg common payments proper 
to be required, ſuppoſing all married men under $2, ta- 
ken into a ſociety, without enquiring into the difference 
of age between them and their wives, the annuities be- 
ing all along ſuppoſed to be /fe annuities, and intereſt 
reckoned at 4 per cent, . 


more 
\ 
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more than half a year's purchaſe better than 
thoſe which begin at the end of half a year. 
But yearly payments, which begin immedi- 
ately, are a whole year's purchaſe better than 
the ſame payments to begin at the end of a 
year. The difference of value, therefore, 
between yearly and half-yearly payments, 
ſuppoſing both to begin immediately, is a 
quarter of a year's purchaſe in favour of the 


QvuvesTIon IX. 


The value is required of an annuity to 
« be enjoyed for what may happen to re- 
« main of one life after another, provided 
* the life in expectation continues a given 


ANSWER. 


Find by Queſtion VI. the preſent value of 
the annuity for the remainder of the life in 
expectation, after the given time, and multi- 
ply this value by the probability, that the 
other life ſhall fail within that time. Find 
alſo, by 1 VII, the value of the rever- 

ſion, provided beth lives continue the given 
time. Add theſe values to one another, and 
the m will be the anſwer in a fingle pre- 
ment. e 
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EXAMPLE. 
An annuity of 10/. for the life of a 8 
now zo, is to commence at the end of 14; 


years (a), if another perſon now 40, ſhould, 


be then dead; or, if this ſhould not happen, 
at the end of any year beyond 11 years in 
which the former ſhall happen to ſurvive the. 
latter. What is the preſent value of ſuch an, 
annuity, reckoning intereſt at 4 per cent. and 
taking the probabilities of life as they are in 
Dr. Halley's Table ? 

The value of 10/. per annum, for the re- 
mainder of the life of a perſon now 3o, after 
11 years, found by Queſt, VI. is /.69.43.— 
The probability that a perſon 40 years of age 
ſhall live 11 years, is, by Dr. Halley's Table, 
3354 The probability, therefore, that he 
will die in 11 ears, is 44 ſubtracted from 
unity (5), or 225; which multiplied by J. 69.43, 
—— J. . 16. — The value of the Teveskda, 
provided Soth live 11 years, found by Queſt. 
VII. is {th And this value added to the 

(a) That i is, the title to the annuity is to ba 
at the end of 11 years, and the firſt payment to be made. 
a year afterwards, in caſe the life in expectation ſhould 
continue ſo long, and the other fail. But if both lives 
ſhould continue the given term, the firſt payment is al- 


ways to be made at the end of the year, in which the 
former life ſhall happen to ſurvive the latter, See Queſt. 


VI. 
(5) See the Note, p. 23. 


former, 


Revirfumary Arinuities, &c. 3 1 


former, makes J. 34.16, the value required 
in angle preſent Smet" which payment 
divided by J. 11.43, (the value by Table VIT. 
of two joint lives, aged 30 and 40, with 
unity added) gives 3/. (a); or the value re- 
quired in annual payments during the joint 
lives, the firſt payment to be made abr 
ately. If, every thing elſe being the ſame; 
the aſſigned term is 15 years, the value re- 
quired will be 29/. in a Angle payment, and 
4.2. 45 8 in annual * ny 


rs xX. 


1 What money in hand, and alſo in an- 
« nual payments during life, ought a perſon 
« of an affigned age to give for a ſum of Mor 
200 15 7 ayable at his death to his heirs (5) ?— 

« er words, what money in hand, 2 
ce 15 A payments during life, ought a 
T 23 of a given age to pay for an Su- 
cc. Lance of 1 4 given | ſum on his Mer * 


4 


£30 


a U 5 P on 


Av $ WE R. 33+ 945-4 l 


Subtract the value of the life. ; FR the 
bi, pet. Multiply the remainder by the 


* - 4 + 
* 


(a) See the demonſtration of this rule in n Note (D) 
Appendix, - 

(4). This Queſtion i is * ſane hichs problem Ach in 
Mr. e Moi vre's Treatiſe on Annuities, and Problem 
26th, i in Mr. Simpſon's Select Exerciſes; but the anſwers 
there given are right only when applied to reverſionary 
e/tates, and therefore muſt be materially wrong, when 
applied to reverſionary ſums, as will appear from the Scho- 
lum to this Queſtion, and from note (E)i in the Appendix. 


product 


— 


toduct of the given ſym into the intereſt, of 


1901, for a year: and this laſt product, di- 
vided by 100/. increaſed by its intereſt for a 
year, will give the anſwer in a fing/e preſent 
payment. And this payment, divided by the 
value of the life, will give the anſwer in an- 
nual payments, during the continuance of 


the life. FOES 242 ee 733% 
Example. Let the life be 30. The ſum 
100/, The rate of intereſt 4 per cent. And 
the valuation of lives, that in Table VI. The 
perpetuity, therefore (a), is 25. The inte- 
reſt of 100/. for a year, is 4/. ' 100/. increaſ- 
ed by its intereſt for a year, is 104/. And 
the value of the life 14.68. The value of the 
life, ſubtracted from the perpetuity, gives 
10.32, Which, multiplied #. the product of 
100/. into 4 or by 400, gives 4128. And 
this, divided by 104, gives . 39.7 the va · 
lue of 100 /, payable at the death of a perſon 
aged 30, in a ſingle preſent payment. And 
this Payment, Uvided by 14,68, is J. 2.7, the 
ſame value in annual payments during the 
continuance of the life. 1 
Theſe values found in the ſame way, agree 
ably to the valuation of lives for London, in 
Table X, are J. 45.76, and 1.3. 49.—A＋“f the life 
is 36, and intereſt 4 per cent. theſe values are 
434. and J. 3. 1, by Table VI, and J. 49.6. 


(a) That is; the value of the fre- ſimple of an eftate 
found by dividing 1000. by the rate of intereſt, 


and 


+ m % @ © wh 


» 


7 
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And J. 4. I, by Table X. If intereſt is reck- 
oned at 3 per cent. the fame values are, by 
Table VI, for 30 years of age, J. 48.14. 
1 86. For 3. years” of age, . 51.43. and 


J. J. 29. 


makes no conſiderable difference in the anſ- 
wers to Queſtions of this kind; except when 


the values are required in a ſingle payment. 


If the firſt of the annual payments is to be 


made immediately, the fingle payment is to 
be divided by the value of the life, with uni- 


ty added to it, agreeably to what has been 


. already obſerved; and the annual payments 
in this caſe (intereſt ſuppoſed at 4 per cent. 


will be by Table VI, for a life at 30, J.2. 5 any 


At 36, J. 2.9. 


If the payments are half-yeady payments 


beginning immediately, the fingle payment 


muſt be divided by the value of the life in- 


_ creaſed by 3, or .75, (ſee Queſt: VIII.) And 
the half N payments, for the age of 36, 


will be half 2:9, or 1.45. And half 1.45, 
or .725, is likewiſe nearly the proper quar= 
terly payments. 


Again; if an annual payment; beginning 
immediately, of /.2:9, ought (reckoning in- 
tereſt at 4 per cent.) to purchaſe 100/. pay- 
able at the failure of a life now 36; 5/. by 

the rule of proportion, ought to purehaſe 
1721. And in like manner, it may be found, 
that the ſame annual contribution, in half- 


yearly | 


D 


It appears here, that difference of intereſt 
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yearly or r quarkiihy payments, beginning i im- 
mediately, ought to purchaſe 170/.— Theſe 
ſums, according to the London Obſervations, 
are 1321. and 1307. nearly. | | i 
The reaſon of mentioning theſe particu- 
lars will be ſeen in the next chapter. FOOT. 


* 


sen ,ů,. 


If the reverfion'i is not a ſum, but an an- 
nuity for ever, or an eſtate in fee-/imple, to be 
entered upon after a given life, its preſent 
value, in a /ingle payment, will be: © the value 
of the life ſubtracted from the perpetuity, 
«.and the remainder multiplied by the an- 
« nuity, or the annual rent of the eſtate.” 
And the value, in annual payments, will he, nd Ag 
before, the fingle payment divided by the 
value of the life — Univerſally. It ought to 
be remembered, that a reverfionary eſtate, 
after any given life or lives, is worth as much 
more than a correſponding reverſionary ſum, 
as 100/. increaſed by its intereſt for a year, 
is greater than 100/, — Thus, the preſent va- 
lues, in ſingle and annual payments, of 4“. 
per annum for ever, and of 100/. in money 
after any aſſigned life, are to one another, 
(intereſt being at 4 per cent.) as 104 to 100, 
or 1.04 to 1. The reaſon of this difference 
is, that the calculations ſuppoſe, that the re- 
verſionary ſum, and the firſt yearly rent of 
the g/iate, or firſt rey of the annuity, 

7 are 


/ 
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7 to be received at the ſame time; after the 


extinction of the lives in poſſeſſion. It is 
eaſy to ſee; that this is a cireumſtance which 
muſt make the latter of moſt value. But to 
prevent any doubts about it, I ſhall explain 


it more particularly in a note in the Appens 
dix (a): 


Quzstion XI. 


« A perſon of a given age, having 4 yeat= 
& ly income which will fail with Sis life, 
«© wants to make proviſion for another per- 
* ſon of a given age, in caſe the latter ſhould 


* happen to ſurvive. What ought the for- 
© mer to give in a ſingle payment, and alſo 


e in annual payments during their joint lives, 


e for a given 338 payable at his death to 
te the latter ?” 


K 


It is manifeſt, that the vale of the given 
ſum in this caſe, muſt be leſs than in „ caſe 
ſtated in the laſt Queſtion ; becauſe, here the 


au of it is ſuſpended on the contingen- 


. that one life ſhall ſurvive another, Where- 
as in the other caſe, it is certainly to be paid 
at the failure of a given life. 


ANSWER., 


Find, by the folution of problem 32d, 
P. 297. MI. Simpſon Select Exerciſes, the 


LY Vid. Appendix note (E). 
D 2 value 
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value of an eſtate, correſponding to the given 
ſum, and depending on the given ſurvivor- 
ſhip. Divide this value by 1/. increaſed by 
its intereſt for a year, and the quotient will 
be the value of the given ſum in a ſingle pre- 
| ſent payment. And the ſingle payment, di- 
vided by the value of the given joint lives, 
will be the anſwer in annual payments during 
the joint lives. 

The ſolution I have referred to is as fol- 

lows. 
Find the value of an annuity. on two 
equal joint lives, whereof the common age 
« is equal to the age of the older of the two 
« propoſed lives; which value, ſubtraR from 
* the perpetuity, and take half the remain- 
„ der. Then ſay, as the expectation of the 
duration of the younger of the two lives is 
ce to that of the elder, ſo is the ſaid half re- 
«* mainder to a 4th proportional, which will 
be the number of years purchaſe to be gi- 
« ven for the eſtate when the life in expec- 
ic tation is the oldeſt of the two. But if this 
« life is the youngeſt, then add the number 
of years purchaſe juſt found to the value 
<« of the joint lives, and let the ſum be ſub- 
* tracted from the perpetuity, and you wilt 
« alfo have the anſwer i in | this caſe (a). 


Let 


(a) Mr. Simpſon has given the following examples of 
this ſolution, adapted to London lives. Example I, 
„ Suppoſe the age of the expe2ant to be 40; of the poſ- 
„ ſeſſor 30. The rate of intereſt 4 per cent. and the 
«9 given | 
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Let the life in expectation be 30; and the 
other life 40: The ſum, 100/. Intereſt, 
4 per cent, The valuation of lives, that in 
Table VI. Fs ep ns: N 
The expectation of the firſt life, is 28; of 
the ſecond life 23, by Mr. De Moiurè s by- 
pothefis. The value of the joint lives is 10.4.3, 


6 given legacy 50007. or 2001. per annum. Then the 
„value of two equal joint lives of 40, being 8.1, by 
„% Table XI, and the perpetuity 25, the remainder or 
„difference will be here 16.9; whereof the half is 8.45. 
Therefore, it will be as 23.6 to 19.6, ſo 8.45 to 7.02 
6c you purchaſe, or J. 1404, the required value.” 

xample II. Let the age of the epectant be 3o, of 
& the poſſeſſor 40, and the reſt as in the preceding exam- 
56 ple, Here the value of the joint lives 30 and 40, will 
be 8.8; which added to 7.02, (found above) the ſum 
„ will be 15.82; whence the anſwer, in this caſe, is 
66 2 years purchaſe, or 1836. 

have ſhewn, that the values of reverſionary 2/ates, 
and reverſionary ſums, are not the ſame as is here ſup- 
poſed.— The rule gives rhe true value when applied ta 
the former; but, when applied to the latter, the values 
given by it muſt be divided by 1. increaſed by its inte- 
reſt for a year, as above directed. — The fame obſervation 
is 7 be applied to Mr. S:mpſon's next Problem, or the 
* theſe Examples, 23.6 and 19.6, are the, expectations, 
in Table IX, of 30 and 40, according to the London Ta- 
bles of Obſervation ; and the method of finding them for 
any age, and from any Tables of Obſervation, is ex- 
plained at the beginning of the firſt Eſſay. 

In Mr. De Moavre's bypothe/is, the expectation of a life, 
is always half the complement. See note p. 2. — Some- 
times the complement of a life is mentioned without any 
view to Mr. De Moiure's hypotheſis, and it then means 
double the expedzation of the life whatever that may be 
according to any Table of Obſervations, 


D 3 by 
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by Table VII. The value of two joint lives, 
both 40, is 9.82, by. the ſame Table. The 
eſtate correſponding to 100/. is 41, per ann. 
and the preſent value of ſuch an eſtate to be 
entered upon by a perſon 30 years of age, pro- 
vided he ſurvives a perſon 40 years of age is, 
by the rule juſt quoted, J. 33.32. And this 
value, divided by 1/. be by its intereſt 
for a year, or by 1.04, is J. 32.03. the value 
in a Angle preſent payment of the fam of 100/,. 
dependent on the given ſurvivorſhip. And 
this ſingle payment, divided by 10.43, is 
1.3.07, the required value in aunual payments, 
during the Joint lives, if the firſt payment is 
not to be made till the end of a year, Butif 
the firſt payment is to be made immediately, 
the required value in annual payments will be 
J. 32.03, divided by 11.43, or J. 2.8.—Theſe 
values, according to the London Obſervations, 
or Mr. Simpſon's Tables founded upon them, 
are /.35.30, in a ſingle payment, and l. 2. b, in 
annual payments, beginaing immediately. 


Mr. Simpſon, in the Problems W 
that here quoted, has given ſolutions of moſt 
other Queſtions, concerning the values of re- 
verſions depending on ſurvivorſhips, where 
the whole duration of two or three lives is 
concerned. And I am acquainted with na 
other ſolutions of theſe Queſtions, which are 
applicable to all Tables of Obſervations, and 
which at the ſame time (proper regard being 


paid 
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paid to the correction explained in the laſt 


Queſtion) may be conſidered as ſufficiently 
correct (a). 


QursTION XII. 


70 Suppoſe an inſtitution for oh relief of 
«© widows to extend its aſſiſtance. likewiſe 
& to the families of married men, provided 
they leave no widows. Suppoſe, for in- 
e ſtance, that in this caſe children are to be 
« entitled to 100 l. What 1s ſuch an expec- 
« tation worth, in preſent payment, accord- 
« ing to Dr. Halley's Table, intereſt being at 
& 4 per cent? 


ANSWER. 


If 40 is the mean age at which members 
are admitted on ſuch an inſtitution, and 32 
the mean age of their wives, the anfwer 
(ſuppoſing no ſubſequent marriages) is, by 
the 33d Problem in Mr. Simpſon's Select Ex- 


erciſes, p. 298, and the correction already 
explained, /.13. 80 (6). 


But 
(a) See the third Eſſay. 


(5) This Problem and its ſolution are given « by Mr. 
Simpſon in the following words. A and his heirs are 
entitled to an eſtate of a given value, upon the deceaſe 
of B, provided B ſurvives A; to find the value of 
* their expectation in preſent money. Solution.“ Find 
e the value of an annuity on the longeſt of two equal 


D 4 « lives, 
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But there is a reduction neceſſary, on ac- 
count of the chance there is, that a widower 
may marry again. Suppoſe, therefore, one 
half of all widowers to marry a ſecond and 
third time, and that two fifths of ſuch wide 
owers ſurvive theſe ſubſequent marrigges. In 
this caſe, + added to +5 of +, or + of all who 
become widowers, will die without leaving 
widows, and therefore -7 * of J. 13.8, or J. 9.60, 

will be the anſwer. If only one fourth of 
all who become widowers marry again, and 
two fifths of theſe ſurvive, the anſwer will 


be J. 11.73, 


5 lizes, whereof the common age is that of the older of 
&« the lives A and B; which value ſubtract from the 
„ perpetuity, and take half the remainder; then it will 
+ be, as the expectation of duration of the younger of 
< the lives A and B, is to that of the older, ſo is the 
$* ſaid half remainder to the number of years purchaſe 
Fs required, when the life B 7s te older of the two. But 
« if B be the younger; then to the number thus found, 
add the value of an annuity on the longeſt of the lives 
A and B, and ſubtract the ſum from the perpetuity, 
ge for the anſwer i In this caſe.” 
If the eſtate is 44. per annum, the age of B 40, and of 
A 32, intereſt 4 fer cent. the anſwer by this rule comes 
aut J. 14.35, be ge divided (as in the preceding Queſtion) 
by 104, gives J. 13.80, the value, as above, of 100. in 
money. If Bis 30 and A 40, the ſame value is 204. 
N. B. The value of the longeſt of two lives is always 
the difference between the value of the joint lives, and the 
um of the values of the two given ſingle lives. Thus; 
the value of a life at 40, is, by Table VI, 13.2. The 
fum of the values "of two ſuch lives, is 26.4. The value 
of two joint lives, whoſe common age is 40, is, by Ta- - 
ble Vit. 9.82; and the difference is 16.58, or the value 
pf the longeft of two lives at 40. 


7 This 
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This calculation ſuppoſes all marriages to 
leave children who ſurvive their parents. If 
this is conſidered as uncertain, the values now 


determined muſt be diminiſhed in the pro- 


portion of this uncertainty. — Thus; if one 
marriage in ſeven fails of leaving children (a) 
that ſurvive their parents; theſe values will 
be reduced a ſeventh part, or to J. 8. 28, if half, 


and J. 10.05, if a quarter of all widowers 


marry. 

In this way may any other queſtions of the 
ſame kind be anſwered on any ſuppoſitions 
that may be thought moſt reaſonable. 


C ESTION XIII. 
« Let an eſtabliſhment be ſuppoſed which 


6 takes in at once all the marriages in a 


** country, or all marriages among perſons | 


** of a particular profeſſion within a given 


« diſtrict, and ſubjets them for perpetuity 
eto a certain equal and common tax, or an- 


** nual payments, in order to provide life an- 
** nuities for ſuch widows as ſhall reſult from 
** theſe marriages. What oyght the tax to 
*© be, ſuppoling the annuity 20%. and calcu- 


“ lating at 4 per cent. from Mr. De Mozvre's 


valuation of lives; or, which is nearly the 
** ſame, from the probabilities of life in Dr. 
 Halley's Table of Obſervations ?” 


(a) This for many years has been nearly the fact among 
the minifters and profeſſors i in Scotland. 


ANSWER. 
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Queſtions concerning 


ANSWER. 
Since at the commencement of ſuch an 
eſtabliſhment, all the oldeſt, as well as the 
youngeſt marriages, are to be entitled equally 


to the propoſed benefit, a much greater num- 
ber of annuitants will come immediately up- 


on it, than would come upon any ſimilar 
eſtabliſhment, which limited itſelf in the 
admiſſion of members to perſons not exceed- 
ing a given age. This will check that ac- 
cumulation of money, which ſhould take 
place at firſt, in order to produce an income 
equal to the diſburſements at the time when 
the number of annuitants comes to a maxi- 
mum; and, therefore, will be a particular bur- 
den upon the eſtabliſhment in its infancy. For 
this, ſome compenſation muſt be provided; 
and the equitable method of providing it, is, 
by levying fines at the beginning of the eſta- 
bliſhment, on every member exceeding a gi- 
ven age, proportioned to the number of years 
which he has lived beyond that age. But in 
the preſent queſtion, it is ſuppoſed, that ſuch 
fines cannot be conveniently levied, or that 
every payment muſt be equal and common, 
whatever diſparity there may be in the value 
of the expectations of different members. 
The fines, therefore, muſt be reduced to one 
common one, anſwering as nearly as poſhble 
to the diſadvantage I le and 
payable 
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payable by every member at the time when 
' the eſtabliſhment begins. After this, the 
eſtabliſhment will be the ſame with one that 
takes upon it all at the time they marry ; 
and the tax or annual payment of every mem- 
ber adequate to its ſupport, will be the annu- 
al payment during marriage, due from perſons 
who marry at the mean age at which, upon 
an average, all marriages may be conſidered 
as commencing.—There are then two points 
to be here determined. The fines neceſſary to 
be paid at firſt, according to the account I have 
juſt given; and the conſtant annual payment, 
neceſſary to be made by every member, as 
an equivalent for the expeQation provided 
by the eſtabliſhment.—The nes to he paid 
at firſt are, for every particular member, the 
ſame with the difference between the value 
of the expectation to him at his preſent age, 
and what would have. been its value to him 
had the ſcheme begun at the time he marri- 
ed? Or, they are, for the whole body of 
members, the difference between the value 
of the common expectation, to perſons at the 
mean age of all married perſons taken toge- 
ther as they exiſt in the world, and to per- 
ſons at that age, which 5 be deemed their 
mean age when they marry 

Thus; let 33 for the man, and 25 for the 
woman, be the mean ages of all that marry 
annually. Let alſo 48 be the mean age of 
all the married r men in the world, and 40 of 

married 


married woman (a). — Now, he that will 


# 
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calculate for theſe ages, in the manner di- 


rected in Queſt. IV. will find, that the value 


in annual payments during marriage, and be- 
ginning immediately, of the expectation of 
an annuity of 20/7. per annum, by a perſon 
25 years of age, after a life whoſe age is 33, 
is /.6.64.—And that /.8.04, is the value of 
the ſame expectation, the ages being 48 
and 4. „ 

The former, therefore, is the payment for 


perpetuity from every member of the eſta- 


bliſhment; and the value of the u ference be- 
tween it and the latter, or of J. 1.4 per ann. 
payable during two joint lives, whoſe ages 


are 40 and 48, that is, J. 14. 2, is the fine ne- 


ceſſary to be levied on every married member 
at the beginning of the eſtabliſhment (3). 
It would be eaſy to extend the benefit of 


ſuch an eſtabliſhment, ſo far as to provide 


1007. for the children of members, provided 


(a) I muſt beg leave to refer to note (F) in the Ap- 
pendix, for an explanation of what | mean by the mean 
ages of married men and women, and alſo for a confir- 
mation of the anſwer I have given to this Queſtion, 


(5) An annuity for ever, the firft payment of which 
is to be made immediately, is worth 26 years purchaſe, 
intereſt being at 4 per cent. l. 14.2 therefore, is equiva- 
lent in value to 0.557. or 115. per annum, for ever. Add 
this to J. 6.64, and it will appear, that J. 7. 19 per annum, 
beginning immediately, is the anſwer to this Queſtion, 
ſuppoſing the value of the fine to be provided for in the 
perpetuai annual payments. 


they 
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they leave no widows ; and the neceſſary ad- 


dition on this account to the perpetual an- 
nual payments, can ſcarcely, in the circum- 
ſtances this queſtion ſuppoſes, be much more 
than about 155. payable during life, and ex- 
cluding from all benefit ſuch as happen to 
be widowers at the commencement- of the 
eſtabliſhment, and do not afterwards marry. 


If, in ſuch an eſtabliſhment, all perſons 


of a particular denomination, whether mar- 


ried men, widowers, or batchelors, are ſub- 


jected alike to the taxes and fines; they 
ought to be as much ½%, as the whole num- 
ber of perſons ſubjected to them, is greater 
than the number of — copfiantly 
exiſting. 


In carrying theſe ſchemes into execution, 


there cannot be a more eaſy, or equitable 
+ way of raiſing the neceſſary fines, than by 
providing, that none ſhall be entitled to any 
expectation for a few of the firſt years. Thus; 
an eſtabliſhment, entitling widows to 20/. 
per annum for life, and conſiſting of 667 
married members, and 344 unmarried, al- 
ways kept up at an average, ought to begin 
with a capital of J. 14.2 multiplied by 667, 
or 9471/7. beſides one payment in hand of 
the conſtant annual payments. That is, (the 
proper annual payment of every member be- 
Ing in this caſe rerr, multiplied by J. 6. 64, 
or /. 4.38) it ought to begin with a — 
© 
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of 13, 899 l. over and above the payment of 
J. 4.38, at the end of every year for ever af- 
terwards (2).— The excluſion of all the firſt 
members from any benefit, unleſs they ſur- 
vive the firſt C90 years, or live to make Z7bree 
payments, would raiſe this capital nearly. 
And ſuch an excluſion for three or four years, 
would be an advantage ſo conſiderable, that 
it would probably give ſecurity and ſtability 
to the ſcheme for all . time. 


In theſe ens, I have had in view 
ſeveral ſchemes of the kind deſcribed in it, 
which are now actually eſtabliſhed in this 
kingdom ; but more particularly, one begun 
among the London and Middleſex clergy, and 
another which is eſtabliſhed by a& of par- 
liament among the clergy in Scotland; of 
both which, I ſhall have occaſion in the nexf 
chapter to take further notice. 

I have choſen to calculate here only from 
Dr. Halley's Table, or Mr. De Movre's hy- 
 pathefis grounded upon it, becauſe the London 
Table is, by no means, cork to the caſes 
in view. 

The difference of eight years between the 
ages of men and their wives, as here taken, 
is probably too little; and for this reaſon, 


(a ) Or, ſuppoſing the value of 94711. ( the fine) md, 
ed for in the annual payments, it ought to receive every 
year, at the beginning of the year, a contribution from 
each member of . 4.74. 


\ - and 
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and alſo on account of the greater mortality 
of males, the values I have given ſhould be 
conſidered as the loweſt that any ſcheme 
ought to provide. 1 45 
It ſhould be further remembered, that 
when the mean ages, at which marriages 
commence, are ſuppoſed to be 33 and 2g, 
all ſecond and third marriages are included; 
and that it is to be expected, that almoſt all 
theſe marriages will begin after theſe ages; 
and likewiſe, that a conſiderable proportion 
of the firſt marriages will begin a much lon- 
ger time after theſe mean ages, than any of 
the other firſt marriages will begin before 
them.—Probably, therefore, theſe mean ages 
| ſhould not be taken younger. One or two 
years, however, more or leſs, in every ſup- 
poſition I have made, will make no diffe- 
rence of any conſequence. CF 


QuESTION XIV. 


A perſon of a given age has an eſtate de- 
« pending on the continuance of his life for 1 
* a given term. What ought he to give for =_ 
«* having it gſured to him for that term ?” 


ANSWER. 
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From the value of an annuity certain for 
the given term, found by Table II, ſub- 
tract the value of the life for the given term, 
| found 
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found by Queſt, VI. and reſerve the remains 
der —Multiply the. value of 1/. due at the 
end of the given term, (found by Table I.) 
by the perpetuity, and allo by the probability, 
that the given life ſhall fail in the given term. 
The product added to the reſerved remainder 

and the jim multiplied by the given annuity, 
will be the required value of the aſſuranco 


in one preſent payment (2). 


EXAMPLE. 
An eſtate of annuity of 10/. for ever, will | 


be loſt to the heirs of a perſon now 34, 
ſhould his life fail in 11 years. What ought 
he to give for the affurance of it for this 


term? — That is; What is the preſent value 


of ſuch an annuity to be entered upon at the 
failure of ſuch a life, ſhould that * in 
x1 feen 


The value of the life a a perſon whoſe 


age is 34 for 11 years, is, by Queſt, VI. 


(reckoning intereſt at 4 per cent. and ealcu- 


lating from Dr. Halley's Table of obſerva- 


tions) 7.76; which, ſubtracted from 8.760, 
(the value of an annuity certain for 11 yews) 
leaves 1/. the remainder to be reſerved. 

The value of 1/. to be received at the end 
of 11 years, is, 0.0496, by Table I. The pro- 
bability that the life of a perſon, aged 345 


(a) See the demonſtration in note (G) Appendix. 


ſhall 
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| ſhall fail in 11 years, is, by Dr. Halky's Tas 
ble, 27; and the perpetuity is 25. Theſe 


numbers, multiplied by one another, and 1 


added to the product, make 4.34; which, 
multiplied by 10, (the given annuity) gives 
J. 43.4, the required value in a fingle preſent 
payment. a | 5 - 

1. 43-4, divided by 1:64, gives J. 4 f. 7; the 
true value; by Scholium to Queſt. X. of the 
aſſurance of an equivalent ſum; or of 250 l. for 
11 years on the given life. 


Again. 41.7, divided by 8.76, (the value 
of the given life for the given time with unity 


added to it) gives 4.76, the ſame value in an- 
nual payments beginning immediately, for 
11 years (a), ſubject to failure ſhould the 
$enotivit. 


In a fimilar way may the priee of aſſuran- 


ces on any two joint lives, or the /ongeft of 


two lives for any given terms, be calculated; 
the tule deing as follows:  ' 
« From the value of an annuity certain 


*« for the given term, ſubtract the value of 


©* the joint lives, or the longeſt of the two 
* lives for the given term, Ear by Scho- 
“ Iiim to Queſt, VI. and reſerve the remain- 
% der. Multiply the value of 14. to be re- 
(a) The laſt payment ts be made at the end of the 
1ith year; or 12 payments in all. 
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at 4 per cent, and calculating 
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5 ' ceived at the end of the given term — the 
erpetuity, and alſo by the probability 

2 + This the foint lives, or the longeft of the Favs 

« Fives, ſhall fail within the given term. This 

“ product added to the referved remainder, 


©. and the ſam multiplied by the annuĩty to be 


La) 


aſſured, will be the value of the WIR 


0 in 4 fingle preſent n TY a4 | r 
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16 What i is the value of 101. Ver alen, to 
« he entered upon, ſhould ether of two 
« perſons, one 40 and the other 30 years of 
„age, die in ten years, at intereſt 

rom Dr. 
Halley's Tabſfe. A 
The value of two joint lives at theſe ages, 
for 10 years, (found by Scholium to Queſt. VI. ) 


4 


is, 6. 513 which, ſubtracted from 8. 111; (the 
value of an annuity certain for 10 years, at 


4 per cent.) leaves 1. 60, the Coalealer: to be 
reſerved. © 
The value of 17 to be ved at the ond 
of ro years, is, . 67 55, by Table J. 
The probability, that the lives of one or 


other of two perſons, aged 30 and 40, ſhall 
fail in 10 years, is, v3 ts by Table ILL (a). 


(a) The probability taken fram, the Table, that a per- 
fon aged 30, ſhall live 10 years, is, 37. That a perſon, 


aged 40, ſhall live 10 years, is, 417. That they ſhall 


both live 10 years, is, 345, multiplied by 444, or 345. 
That they ſhall not both live 10 years, of. that one or = 


af them ſhall die in this time, is, 347, ſubtracted from 


unity, or, +7 See note p. 23. 


And 
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And the perpetuity 25. Theſe numbers, 
multiplied by one another, and 1:60 added 


to the product, make 7.48, which, multiplied 
by 10, (the given annuity) gives J. 74.8, the 


anſwer in a fingle prefent payment. 


1.74.8, divided by 1.04, gives /.7 1492, the 


value of the aſſurance of an equivalent ſum z 
or of 2 50 .-. 71.92, divided by 7.51, (the 
value of the two joint lives for 10 years with 
unity added) gives 9.57, the value of the 


ſame ſum in annual payments beginning im 


mediately, for 10 years, ſubject to failure 
ſhould the joint lives fail, 


What is the value of 10/. per ann. to be 
6 


* 


. 


6 


4 


* 


culating from Dr. Halleys Table?” . 

The value of the longeſt of the two lives 
for 10 years, (that is, the value of the joint 
lives for 10 years, ſubtracted from the ſum 
of the (a) values of the ſingle lives for 10 
years) is, 7.9 i; which, ſubtracted from N. 111, 
the value of an annuity certain for 10 years, 
leaves :20 the remainder to be reſerved.— 


The value of 1/7, to be received at the end 


(e) see 8cholium to Queſt: VI. 


© entered upon, ſhould two perſons, one 30, 
* and the other 40, both die; that is, ſhould 
the ſorye/t of the two lives fail in 10 years, 
*« reckoning intereſt at 4 per cent. and cals 
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of 10 years, is, . 675 5. The probability that 
the lives of two perſons, aged 30 and 40, 
ſhall fail in 10 years, is, by Table III, rc, 
multiplied by a , or «353373 and the per- 
petuity 25. Theſe numbers, multiplied by 
one another, and . 20 added to the adus. 
make . 40, which, multiplied by 10, (the 
28 annuity) gives 7. 4.5 ths auler! in a 1 
gl e payment. 

7.4, divided by 1.04, gives 7.1 Is, the v Va- 
lus of the Antaane of 250/. T Nate e 


— 


Rr MARE I. 


The values of ſingle lives for given terms, 
when theſe terms are leſs than 10 years, 
muſt, in anſwering theſe Queſtions, and alſo 
in anſwering the following 'Queſtzons, be 
found true to at leaſt 2 or 3 places of deci- 
mals. But they cannot be found to this ex- 
actneſs by any Tables that are extant; and, 
therefore, they muſt be calculated in 1 prog 
lowing manner: 
« Multiply the rebability, n out of 
the Table of Obſervations, that the life 
„ ſhall exiſt 1, 2, 3, &c. years, by the value 
of 1. due at the end of 1, 2, 3, &c. years; 
and the ſum of the products will be the 
« value of the life for 1, 2, 3y * 17 0 
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© Bag Example. The orotabilley, that 2 
perſon whoſe age is 34, ſhall/live a year, is, 


by 
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by Dr. Hallcy's Table, 533. The probabili- 
ty, at the ſame age, of Bring 2 years, is, I7s ; 
3 years, 555-—575 multiplied by. 9615, (the 
value, by Table I, of 1J. due at the end of a 
year, intereſt being at 4 per cent.) is, 9423 


or the value of the life for one year. — 434, 


multiplied by .924 5, (the value of 1/. due at 
the end of 2 years) is,. 891. And this added 
to the former product, gives 1.8333 or the 
value of the life for 2 years.—-;3z3, multiplied 
by 8890, (the value of 14. due at the end of 
3 years) is, . 841; and this product, added 
to 1.833, makes 2.674, or the value of the 
ir” life for 3 years. 


When the term exceeds 10 years, the rule 


in Queſt. VI. will give theſe values with ſuf- 
i exactneſs; and it would do the ſame 
in all caſes, were the values of lives given 
true to 3 or 4 places of decimals, and in 


ſtrict agreement to the Tables of Obſervation 
uled, 


The remark now made is to be extended 


to the values of joint lives for given terms. 
For theſe values, like thoſe of Angle lives, 
cannot be found in ſolving theſe Queſtions 

with ſufficient accuracy, when the terms are 
ſmall, by any method, except the tedious 
one, of multiplying the probability that the 
2 lives ſhall St continue 1, 2, 3, &c. years, 


by the value of 14. due at the end of 1, 2, 


3, &c. years, and taking the ſum of the pro 
ducts in the manner juſt deſcribed. 


dg REMARK. 
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If the annuity is to be entered upon, in 
caſe of the failure within a given time of 
any life or lives, at the end of that Hime; and 
not at the end of the year in which the failure 
may happen ; its preſent value will be the pro- 
duct arifing from the continual multiplication 
by one another of the perpetuity increaſed 
by unity; the value of 1/7. due at the end of 
the given time; the annuity; and the proba- 
bility that the life, or lives, ſhall fail within 
the given time. And care ſhould be taken 
not to confound theſe two ſorts of Queſtions 
with one another. Thus; the value in one 
payment of 100. per ann. to be entered upon 
eleven years hence, in caſe a perſon aged 34 
ſhould not live ſo long, is 26, (the perpetuity 
increaſed by unity, intereſt being at 4 per cent.) 
multiplied: by .6496, and by 101. and alſo 
by 495 or 34.8.— This value, divided by 
1.04, is, 33-5, the value of an equivalent 
ſum, or of 250. to be obtained on the fame 
conditions. e 


The value of the aſſurance of any annuity 
on the whole continuance of any ſingle life 
is, by Queſt. X. the exceſs of the perpetuity 
above the value of the life, multiplied by the 
annuity. And in like manner; the value of 
the a//urance of any annuity an the whole 
continuance of any two joint lives, or the 
langeſt of two lives, is the exceſs of the per- 

petuity 
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petuity above the value of the joint lives, or 
of the longeſt of two lives, multiplied by the 
annuity. This is very obyious ; but no ge- 
neral method has been yet explained of find- 

ing the values of aſſurances on lives and ſur- 
vide for terms of years lefs than the 
whole continuance of the lives. For this rea- 
ſon, I have been here more explicit than F 
ſhould otherwiſe have been ; and, as ſuch aſ- 
furances are now much practiſed, and may 
be very uſeful if their values are rightly de- 
termined, I have thought proper to-add the 
two following Queſtions, which, when join- 
ed to Queſtion XI. and Mr. Simpſon's 33d 
Problem given in the note p. 39, will, I be- 
lieve, exhauſt this ſubject as far as two lives 
can be concerned. 


QuesTION XV. 


B, expectant, will loſe a given ſum, 
&© ſhould he ſurvive A, within à given time. 
What ought he to pay for the a//urance of 
« it?” —In other words: What ought he 
* to pay for a given ſum to be received at 
the death of A, ſhould he happen to ſur- 
% vive him within a 1 time?“ 


N 


ANSWER, 


Divide the ſum of the decrements of life 
in the Table of Obſervations from the age 
of A, for the given time, by the given time; 
and, by the guotien?, divide the number of 
£4 :- .. "ne 


56 ef 
the living in th A 
again, by this ſecond quotient; (a), divide the 
given ſum reſerving the third quotient. 
Find the value of an annuity on the life 
of B, for the given time, To this value add 
the quotzent, that will ariſe from dividing the 
valye of an annuity certain, for the given 
time, by twice the complement of the life of 
B; and the /um, multiplied by the reſerved 
quotient, will be the required value in a ſingle 
preſent (5) payment. „ e 
„ D. ot] 
Let the Table of Obſervations be Mr. Simp- 
fon's for London, or Table VIII. Let the rate 
af intereſt be 3 per cent. A, ſeven years of 
age, B, 30. The given time 14 years. 


The given ſum 100% — The ſum of the de- 
crements, in Table VIII. for 14 years from the 


ven is 430, which, divided by 5. 2, and 1001. 
divided by the quotient, gives J. 1.21, the 
quotient to be reſerved, 5 


(a) When the age of A is under 60, and the term ſo 
large as to exceed the difference between it and 70, it 
will be beſt, when the London Table is uſed, to divide 
the given ſum, not by the ſecond quotient here menti- 
oned, but by the complement of the life of A, taken out 
of Table IX. „ $a. 33 

(5) See the demonſtration of this rule, and alſo of the 
fule that will be given for ſolying the next Queſtion, in 


the Appendix, note (H). 
ls The 
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The value of an annuity for 14 years on 
the life of B, is, by Queſt. VI. 9. 5.— The 
value of an annuity certain for 14 years, is, 
by Table II. 11.296, which, divided by 
94.4, (twice the complement of the life of B. 
by Table IX) (a), gives. 12, which, added to 
9.5, gives 9.62; and this again multiplied 
by 1.21, the reſerved quotient, gives 11.64, 
the preſent value in one payment of 100/. pay- 
able at the death of A aged 37, to B aged 
30, ſhould A die and leave B the ſurvivor 
within 14 years. Ly 

The preſent value for 14 years of two joint 
lives, one 7 and the other 30 years of age, 
may be found, by the help of 'Table XI, and 
the rule in the Scholium to « Queſt. VI. to be 
nearly 9 years purchaſe; and, J. 11.64 di- 
vided, by this value with unity added, or by 
10, gives 1.164, the foregoing value in an- 
nual payments during the joint lives for 14, 
years, the jr/# payment to be made imme- 
diately, and the 4% payment at the end of 
x4 years, ſhould the joint lives not fail, 


SCHOLIUM. 


It deſerves particular] y to be rem embered, 
that in this method likewiſe may be calcu- 
lated, what ſums ought to be paid on any 
ſurvivorſhip, within a given time, of one life 

(a) This Table gives the expectations only, but it ſhould 


be remembered, that twice the expectation is always the 
cemplement of a liſe. See note, p. 37. 


beyond 
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beyond another, in conſideration of any gi- 
ven ſum now advanced, —The following Ex- 
ample of this is a caſe which has offered It- 
felf in practice. 

« A perſon, aged zo, has in expectation 
« an eſtate which is to come to him, pro- 
« vided he ſurvives a minor, aged 7, before 
ehe is out of his minority; that is, pro- 
« vided he ſhould be himſelf living at the 
< time of the minor's death, ſhould that hap- 

te pen before he is 21.—In theſe circum- . 
& ſtances, he wants to borrow 1000/7. on his 
* expectation. What reverſion out of the 
eſtate depending on ſuch a ſurvivorſhip, is 
« a proper equivalent for this ſum now ad- 
* vanced, intereſt being reckoned at 3 per 
* cent, and the probabilities of life being' 
c ſuppoſed the ſame with thoſe in Mr. Simp-" 
„ ſon's Table of London Obſervations ?) 


ANSWER. 

It appears from what has been juſt deter- 
mined, that for /. 11.64 now advanced, the 
proper equivalent 1 in ſuch circumſtances, is, 
100/. to be paid, in caſe the ſurvivorſhip 
ſhould take place; or, by the correfion in 
page 34, as much of the eftate as 1001. 
will buy at 3 per cent. ſuppoſing the firſt rent 
to be received immediately ; (that is, ſup- 
poſing the eſtate worth 34.33 years purchaſe.) 


or J. 2.912 per annum. — By the rule of pro- 
portion, therefore, for 1000 /. the proper 


8 7 equi- 
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equivalent will be 8 59 1/. in money, or 2 50l. 
Per annum out of the e g 


Qoererfo XVI. 


5 1605 will be loſt to B's heirs, ſhould he 
2 happen to die after A, within a given time. 
ce What is the price of the aſſurance of it ?— 

« That is: What is the preſent value of 
&« 100). payable at the death of B, provided 
« his death ſhould happen ter 20 s death, 
4 within a given tine? 


Axs WER. 


Diside the fung of the decrements of life 
in the Table of Obſervations from the age of 
B, for the given time, by the given time; 
and by the quotient divide the number of the 
living at the age of B; and again, by this 
Second quotient (a), divide the given ſum, re- 
ſerving the third quotient. 

Find the value of an annuity on the life A 
for a number of years, leſs by one year than 
the given time, which ſubtract from the va- 
lueof an annuity certain for the ſame num- 
ber of years. Multiply the remainder by the 
reſerved quotient, 155 divide the product by 
the amount of 11. for one year, and let this 
be a ſecond reſerved quotient, 


(a) Or rather, if the Landon Table is uſed, by the com- 
Plement of the life of B, when his age is under 60, and 
the term exceeds the difference between it and 70. 


Again, 


2 


| 
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Again. Multiply into one another the fr 
reſerved quotient, and the value af als * 


nuity certain for the given time; and divide 


the product by twice the complement of A's 
life. This 7% quotient, added to the ec 
reſerved quotient, will be the ar/wer in a pre- 

ſent ſingle payment. A R. BITE. 


EXAMPLE. 


Let the age of B be 40. Of A 30. The 
ſum 1001. Rate of intereſt 4 per cent. The 
given time 20 years. The Table of Obſer- 
vations, Mr. Sinipſon's, or Table VIII.— The 

ſum of the decrements of life, in this Table, 
from the age of 40 for 20 years, is 127, which, 
divided by 20, (the given time) gives 6. 38.— 
The number of the living at 40 is 229, which, 
divided by 6.38, gives 35.8; and 1001. (the 
given ſum) divided by 35.8, gives 2.79, the 


firſt quotient to be reſerved. © 


The value of an annuity for 19 years on 
a life at 30 years of age, is 10.3; which, 
ſubtracted from 13.134, (the value of an an- 
nuity certain for 19 years, by Table II) and 
the remainder multiplied by 2.79, gives 7. 89. 
This product divided by 1.04, (the amount 
of 11. in one year) gives 7.60; the ſecond. 
reſerved quotient. | © | 


2.79 multiplied by 13.59, (the value of an 
annuity certain for 20 years) gives 37.910; 
and this product divided by 94.4, (twice the 

ning ben a com- 
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complement of A's life by Table IX.) gives 
4401, which, added to 7.60, gives 81. the 
Anſiber; or, the value of 100 J. payable at the 
death of B, on the contingeney of his ſurviv- 
ing A aged 30, and both dying in 20 years. 


It is plain, that this is likewiſe the ſum 


that ought to be lent to B now, on the ex- 
pectation of 100 J. at his death, provided it 
ſhould happen after A's death in 20 years. 


This rule gives the juſt ſolution! in all caſes, 


except when B, the expectant, is the noungeſt 


of the two lives, and at the ſame time the 
term of years greater than the complement 
of A's lite. In this particular caſe t h fol- 
lowing rule muſt be uſed. 


Find, by the preceding . the value of 
the aſſurance of the given ſum for a term of 


years, equal to the complement of A's life, 
and let this value be reſerved. Multiply by 
one another the given /um; the value of 1 J. 
to be received at. the end of a number of 
years equal to the complement of A's life; 


and the value of an annuity certain for as 
many years: as the given term exceeds this 


complement. And the praduct, divided by 
the complement of B's life, and the guotient 


added to the value reſerved, will be 1 true 


| value 1 ; 


EXAMPLE. ae 


Loet thi age of B be 30; of A 40. The 


term 47 years; and "Wup thing elſe as in 
7 the 
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the laſt Example. The complement of A's 
life, is, by Table IX; 39.2. The value- of 
100/. to be received at the death of B, if he 


 furvives A within 39 years, may be found 


by the preceding rule to be J. 16. 153; the va« 


lue to be reſerved. —The value of 1/7, to be 


received at the end of 39 years is, by Table 


II, . 2166. The value of an annuity certan. 


for 8 years, (the exceſs of the given term 
above the complement of the life of B by 


Table IX.) is, 6.7 33. 


And theſe two Ven multiplied by one 
another, and by 100. give 145.83 ; which, 
divided by 47.2, (the complement of the life 


of B) and 16.15, added to the quotient, enn 
J. IP 23, the value ſought. 


Runank 


As after finding the preſent 1 of an 
eſtate, or annuity, it is neceſſary to divide 
that value by the amount of 1/. in one year, 
in order to find the preſent value of a ſum 
equivalent to the annuity 3 ſo, after finding the 


value of a ſum, it is neceſfary to multiply that 
value by the faid amount, in order to find 


from it the value of an equivalent annuity. 

In the firſt Example, therefore, the value 
of an eſtate of 40. per annum, would be 1.8. 32. 
In the ſecond Example, 20 J. And this is, 


as it ought to be, the value for the whole 


duration of the lives, agreeably to the Pro- 
blem in the note page 37. 


Is 
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In ſolving this Queſtion, care alſo muſt be 
taken not to forget the t Remark under 
the foregoing-Queſtion. _ . 

In the ſame way with that in which the 
rules in the three laſt Queſtions have been 
diſcoyered, it is poſſible to find rules for cal- 
culating the values of af/urances, for given 
terms, on lives and ſurvivorſhips, where three 
or more lives are concerned. But this is of 

leſs importance; and I chuſe to leave to 
others the further proſecution of this ſubject. 
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Containing an Application of the Queſ⸗ 
tions in the foregoing Chapter to. the 
Schemes of the Soctetices in Great 

Britain, for making Aſſurances on 

Lives and Survivorſhips, and for 

granting Annuities to W idows, and 
zo Perſons in old Age. 


ACE E © 
Of the London Annuity, and the Laudable 
Societies for the Benefit of Widows. 


HE ſcheme mentioned in Queſt. VIII. 
| is nearly that of the London Annuity 

Society. The Laudable Society is alſo formed 

on a ſimilar plan. In both, the annual con- 
tribution of every member is five guineas, 
payable half-yearly ; and for this a title is 
given to an annuity of 200. to every widow 
during widowhood, if the huſband, after ad- 
miſſion, lives one year according to the ff 
ſcheme ; or three years according to the (a) 


(a) In this ſociety a member who lives but one year, 
is entitled to no more than an annuity of 104. for his 
widow ; if he lives two years, 15/. if he lives three years, 
201. four years, 25. ſeven years, 30 l. ten years, 351. 
thirteen years, 401, | 
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fetond ; of zo l. if the huſband lives ſever years, 


according to both ſchemes ; and 40/7. accord- 


ing to the fir ſcheme, if he lives 15 years, 


or 13 years, according to the ſecond. etl og 
both ſchemes alſo, there is no other pre 


mium or fine required, than five guineas ex- 


traordinary, at admiſſion, from every mem- 
ber whoſe age does not exceed 45. The 


Laudable Society admits none above 45, and 


the London . Society obliges every per- 


ſon between 45 and 55 to pay, at admiſſion, 
five guineas extraordinary, for every year that 
he is turned of 45. 

Theſe are the main particulars in theſe 
ſchemes; and, therefore, both of them, were 
the annuities to be enjoyed for lite, would 
receive (ſuppoſing the members all under 


46 at admiſſion, and of the ſame ages with 


their wives, and money at 4 per cent.) but 


little more than three fifths of the true value 


of the annuities : or about one half, ſuppo- 
ſing wives, one with another, 10 years young- 
er than their huſbands; as appears from 
Queſtion VIII. 

It appears further in that Queſtion, that, 
ſuppoſing the annuities to be % annuities, 
and men and their wives of equal ages, the 
expectation to which an annual payment of 


five guineas beginning immediately, entitles, 
is nearly 141. if the contributor lives a year, 


and 201. if he lives ſeven years (42), taking 


(a) The fame annual payment will, on the ſame ſup- 


poſitions, entitle to 141. if a member lives a year, and 134. 
if he lives three vears, 
F | the 
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the edi between the London. and the 
other Tables of Obſervations. | 


It is likely, that many perſons will be very 
unwilling to believe, that theſe ſchemes are 
ſo, deficient as they have been now repreſent- 
ed. I will, therefore, endeavour to prove 
this in a way which, tho' leſs ſtrict, is ſuffi- 
ciently deciſive, and may be more likely to 
be intelligible to perſons unſkilled in mathe- 
matical calculation. —I ſhall here confine my- 
ſelf to the ſcheme of the London Annuity So- 
ciety. The differences between it and the 


ſcheme of the Laudable Society are inconſi- 2 


derable, and what ſhall be ſaid of the one will 


be fully applicable to the other. 


According to this ſcheme, as it has been 
juſt deſcribed, all that live 15 years in the 
ſociety will be entitled to annuities of 404. 
fer annum for their widows. Suppoſe the 
whole ſociety, at admiſſion, to be men of 40 
years of age, taken one with another, *A 
perſon of this age has an even chance of /v- 
mg 23 years; and he has an even chance of 
continuing with a wife of the ſame age, (that 
is, of continuing in the fociety) 13 years 
and 4 (a). Not much leſs, therefore, than 

ER half 


(a) This is the exa& truth according to Mr. De Moi- 
vre's hypotheſis, and the Norwich Table. But accord- 
ing to Dr. Halley's and the Northampton Table, a man 
40 years of age has an even chance of living no more 
than 22 years, "and of joint continuance with a wife of the 

lame 
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half the members will continue in the ſocie- 
ty 15 years; and, conſequently, not much leſs 
than half the widows that will come upon 
the ſociety will be annuitants of 40/7. per an- 
mum. Theſe widows, however, being older 
than the reſt when they commence annui— 


tants, will continue on the ſociety a ſhorter 


time; and, therefore, the number conſtantly 
in life together, to which they will in a 
courſe of years increaſe, will be proportion- 
ably ſmaller. Putting every thing as favour- 
ably as poſſible; let us ſuppoſe, that out of 
20 annuitants conſtantly on the ſociety, ue 
will be annuitants of 4o/. fix of 30. and 

2ine of 20], To 20 annuitants then the ſo— 
ciety will pay 560/. per annum, or the 20th 
part of this ſum, that is 281. to every annui- 
tant at an average. But ſuch an annuity for 
a life at 40, after another equal life, provided 
both ſurvive one year, is worth (by Queſt. VII. 
p. 24.) in a ſingle preſent payment, 8 51. 
nearly, according to the London, and all the 


Tables of Obſervations, intereſt bein 8 all alon 8 | 


ſuppoſed at 4 per cent. . 
It cannot appear improbable to any one, 
that this ſhould be the true value of ſuch a 
reverſion. It is not probable, that there is 
any fituation in which the decrements of life 


fame age, 13 years. Forty muſt be more than the mean 
age of the members of the ſociety at admiſſion, and on 
this account the number of anuuitants of 401. muſt be 
proportionably greater. The mean age, therefore, has 
been taken very moderately. — 
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are ſuch as can make it a tenth part more or 
leſs.— 85. in prelent payment is the ſame 
with 3“. 8. per annum for ever. — But is an 


annual payment of five guineas, which muſt 


ceaſe as ſoon as either of two lives each 40 
fails, equal in value to ſuch a perpetuity ? 
Every one mult ſee, that there is a great dif- 
ference. — A let of marriages between per- 
ſons all 40, will, according to the probabi- 
lities of life in Dr. Halley's Table, laſt, one 
with another, 15 years (a); and an annual 
payment beginning Immediately, during the 
| joint continuance of two perſons of this age, 
is worth 10 years purchaſe (4). The com- 

ariſon then, in the preſent caſe, 1s between 
37. 8s. per annum for ever, and five guineas 
per annum for 15 years; Or between an an- 
nuity of 3/. 8s. worth 25 years purchaſe, 


and an annuity of five mens worth only 10 
years purchaſe. 


But to throw this ſubject into another light, 


(a) See the beginning of Eſſay I. 
() The value of ſuch an annual payment, by Table 
XI, or the London Obſervations, is 9.1; and 10.8, by Mr. 
De Maivre's hypotbeſis.— I have not taken into this ac- | 
count the five guineas ine paid at admiſſion, becauſe it is 
obvioully of too little conſcquence to make any conſide- 
rable difference. The allowances I have made in favour 
of theſe ſchemes are more than equivalent to it. In par- 
ticular; it ſhould be remembered, that the calculations 
ſuppole, that the payments required by theſe ſchemes, are 
yearly payments beginning immediately; (ſee p. 28) and 
that, the firſt payment of the annuity is not to be made 
"Ul the end of the year in which the huſband ſhall die; 
and alſo, that the annuity is to be paid ye:rly, and nothing 
to be due for any part of the Years? in which the annuitant 

ſhall happen to dic. 
Let 
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Let the number to which the ſociety is 


kept up be ſuppoſed to be 200. It has been 


demonſtrated in Queſt. II, that at leaſt half 


this number of widows will in time come to 


be conſtantly on the ſociety ; and it has alſo 
been juſt now ſhewn, that the medium of an- 
nuities, payable to them, will be at leaſt 281. 


After a courſe of years, then, the ſociety will 
have 2 conſtant expence to bear of 28g0/. per 


annum — But what will be its income? — In 
order to determine this, we muſt conſider, 
that there are two ſources from whence its 
income will be derived. Firſt, the annual 
payments of the members. And, ſecondly, 


the money accumulated, or the capital raiſed 


during the time the number of annuitants is 
coming to a maximum. — The firſt of theſe 
ſources affords 1000 guineas, or 1050 l. per 


annum. This wants 17501. of the annual 
expence juſt mentioned; and, therefore, in 


order that the income of the ſociety may be 
equal to the burden upon it, when the annui- 
tants come to a maximum, there muſt be a fund 
raiſed in the mean time equal to 43,750/. 
or to an eſtate in perpetuity of 170/. per 
annum, — But 1050. per annum beginning 
immediately, and forborn 24 years, and im- 
proved, without loſs or delay, all that time 
at 4 per cent. compound intereſt, will but 
Jult raiſe ſuch a capital (a). There 1s, there- 

tore, 


{a) Every 8 of this kind may he eaſily ſolved 
in the following manner In Table I, find the value 
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fore, the fulleſt proof, that the ſcheme I am 
confidering 1 is extremely deficient. 'The truth 
1s, that ſcarcely a third of ſuch a capital could 
be raiſed, as will appear from the following 
obſervations. 

Out of 200 perſons, all 40 years of age, 
more than five, according to the London Ta- 
ble of Obſervations, and not lo many by Dr, 
Halley's Table, may be expected to die in a 
year. Suppole then fiye to be the real num- 
ber of members that will die the firſt year 
of the ſociety. In ſubſequent years the col- 
lective body of members will be continually 
growing older; and, therefore, the propor- 
tion of them that will die every year, will 
be continually increaſing, 'till it gets to a 
maximum. I will, however, ſuppoſe, that 
during the farſt 20 years no more than the 


of 11, payable at the end of any amber of years ; and 
any given annuity divided by that value, will be the an- 
nuity to which the given annuity will in that number 
of years increaſe. — Thus; the preſent value of 1]. pay- 
able at the end of 25 years, is .3751, reckoning intereſt 
at 4 per cent. and 10501. per annum divided by 43751, 

gives 2,800. per annum, the increaſed annuity ariſing 
from 1050“. per ann. In the ſame manner; it may be 
found, that the ſame annuity, forborn 11 years, will in- 
ereaſe to 16100 fer annum. This ſuppoſes the firſt pay- 
ment of the annuity to be made a year hence, If the 
firſt payment is to be made immediately, which is the 
. preſent caſe, the annuity will increaſe to the ſame ſums 
in one year Jeſs time. —But a more particular account of 
this will be given in the rules annexed to the Tables at 
the end of this work. 


2 number 
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number juſt ſpecified will die every year; and 
that, conſequently, no more than five w:dows 
will come every year on the ſociety. The 
ages of all thele widows, when they com- 
mence widowhood, will, it is evident, be 


between 40 and 60. One with another then, 
they may be conſidered as having commenced 


widowhood at 50 years of age, Now, five 
widows left every year at this age, will, in 
10 years, increaſe to 43 conſtantly in life 
together, according to the expectations of 
life in Tables III, IV, and V; and, in 20 
years, to 70 (2). Suppoſe the true number 
alive together at the end of 20 years to be 
only 62, the greater part of theſe will be 
annuitants of 30 J. and 401. per ann. and the 
reſt 20/. Were the former only equal to the 
latter, the medium of annuities payable to 
them would exceed 25/. Suppoſe then this 
medium to be no more than 261. and it will 


(a) Every calculation of this kind is eaſily made by 


the rule in note (A) in the Appendix. — I have put the 
number living together at the end of 20 years at 62, not 
only that the reader may be better ſatisfied that I have 
kept low enough, but alſo to make an allowance for ſuch 
widows as will be left by thoſe members who die within 
a year after admiſſion, and who, therefore, according to 
theſe ſchemes, will be entitled ro no annuities. This 
allowance is too large : For, after the firſt year of the 
ſcheme, it will not happen above once in 4 or 5 years, 
that the death of a member will be ſo circumitanced, 
ſuppoſing the probability that a man at 40 will live a 
year, to be, as all but the Londen Tables make it, 50 
to 1, | | 
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follow, that, at the end of 20 years, the ſo- 
ciety will have an annual rent to pay of 26/. 
multiplied by 62, or 1612/. and, if then able 
to bear fuch an expence, it muſt, in the in- 
termediate time, have acquired an increaſe of 
income equal to the difference between 1050/. 
and 1612/. per ann. That is; it muſt, with 
its favings, have accumulated a ſtock equal 
to 502/. per ann. and worth 14,050/. But, 


as during this time, there will be a number 


of annuitants conſtantly increaſing, to whom 
yearly payments muſt be made, the ſavings of 
the ſociety cannot certainly be one half of 
what they would have been had it been all 
the time free from all burdens. Suppoſe then 


the ſtock produced by theſe ſavings, to be 


equal to the ſtock that would ariſe from an 
income of 1050/. per ann. beginning imme- 
diately, and improved perfectly at 4 per cent. 
compound intereſt, for half the time I have 
mentioned, or for. 10 years, without being 


ſubject to any checks or deductions : Such an 
income thus improved, would, in 10 years, 


produce an additional income of 5601. fer 
annum, or a capital of 14, ocol. ee e 


to theſe Obſervations, thereſore, the annual 


income of the ſociety at the end of 20 years, 


and before a third part of the higheſt annut- 


tants could come upon it, would begin to 


fall ſhort of its expences. About that time 
then it would neceſfarily run aground ; and 
long beforc the number of annuitants could 

2 | rile 


and Laudable Societies, &c. T4. 


riſe to a 100, it would ſpend its whole ſtock, 
and find itſelf under a neceſſity of either 
doubling the annual payments of its mem- 

bers, or of reducing the annuities one half. 
All I have now ſaid is meant on the ſup- 
poſition, that the ſociety begins with 200 
members at 40 years of "ge, and is afterwards 
limited to that number, by admitting no more 
new members than will jult ſupply the vacan- 
cies occaſioned by the loſs of old members. 
If j it is allowed to increaſe, it may continue a 
longer time. And, for this reaſon, a ſociety 
that wants half the income neceſſary to ren- 
der it permanent, may very well ſubſiſt, and 
even proſper for 30 or 40 years. — Thus, the 
Laudable Society, was it to keep to its preſent 
number of members, might poilibly feel no 
deficiencies for 20 or 30 years to come; but 
if it ſhould continue to increaſe at the rate of 
70 or 80 every year, it would, at the end of 
that time, poſſeſs a balance ſo much in its fa- 
vour, as might enable it to ſupport itſelf for 20 
or 30 years more (a). But bankruptcy would 
come 


(2) What has been before demonſtrated in Queſt. III. 
ſhould be here recollected, that the number of annuitants 
on fuch a ſociety as this, muſt 20 on to increaſe for more 


than 100 years, after guiriog its greateſt number of 


members. 

The Lauda ble Society, I am informed, took its riſe 
from a calculation contained in a pamphlet entitled, The 
Poſſibility and Probability of a SCHEME intended for the Be- 
nefit of Midotus being able to ſupport itſelf. The ſcheme here 
referred to, is the ſame with that which this Benny Nos 
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come at laſt, and with the more terrible 
weight the longer it had been deferred. 


The rule in the London Annuity Society, 
which obliges every perſon between the ages 
of 45 and 55, to pay at admiſſion 5 guineas 
extraordinary, for every year that he exceeds 
45, is an advantage to it, but it is a very 
inadequate, and alfo a very unequitable ad- 
vantage. For at the ſame time, that it ob- 
liges a perſon 55 years of age, to give more 
than the value of his expectation, it takes 
above two fifths % than the value from a 
5 who is 45 years of age. 


If any perſons remain ſtill doubtful about 
what I have ſaid, I muſt beg their attention 
to one further argument. 

It muſt be reckoned upon that every other 
member of theſe ſocieties, ſuppoſing them to 
conſiſt of perſons all of the ſame ages with 
their wives, will leave widows to whom, one 
with another, (as already ſhewn) at leaſt 28 /, 


ſince followed; and I am afraid I ſhall not be edited, 
when I ſay, that the calculation to prove its capacity of 
ſupporting itſelf, is founded on the ſuppolition, that a 
hundred married men whoſe common age is 36, will 
leave but one widow every year, tho' at the ſame time it 
is ſuppoſed that two of them will die every year. 

This miſtake has made the whole calculation one half 
wrong.—Nothing can be plainer than that, if the death 
of a married man does not leave a widow at the end of 
the year, the reaſon mult be, that both himſelf and his 
wife have happened to die in the year, But it is always 
very improbable this ſhould happen. 

per 
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fer ann. muſt be allowed, for as many years as 
there have been payments from each mem- 
ber. For every 10 guineas then received 
they muſt ſome time or other hereafter pay 
28/. But let it be well conſidered what can 
enable them to do this. Did money bear 
no intereſt, for any given ſum now received, 
they could not afford at any time hereafter 
to pay more than an equal ſum. That is; 
(fince the duration of ſurviworſhip is in the 
preſent caſe, by Queſt. II, equal to the du- 
ration of marriage) the proper conſideration 
for any given reverſionary annuity, to be al- 
lowed to all the ſurvivors of a ſet of marriages, 
would be, an equal annuity payable by each 
marriage during its exiſtence ; and juſt half 
the reverfionary annuity, if it is to be allowed 
only to half the ſurvivors, or to widows ex- 
cluſive of widowers. The annual payment 
then of ue guineas, during marriage, can en- 
title widows to no more than an annuity of 
len guineas, ſuppoſing money to bear no in- 
tereſt. But if money does bear intereſt, the 
lame payment will entitle them to more, in 
proportion to the degree in which it is capa- 
ble of being improved, during the time be- 
tween that in Which the annual payments be- 
gin, and the commencement of widowhood. 
Now, it is eaſy to ſee, that unleſs money bears 
very high intereſt, this improvement cannot 
be likely in any circpmſtances to produce a 
b | capital, 
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capital, the intereſt of which ſhall be equal to 
the annual payment itſelf. Any given annual 
payment perfectly improved at 4 per cent. com- 
pound intereſt, requires 17 years to double it- 
ſelf, ſuppoſing the firſt payment made imme- 
diately; or, near 18 years (a), if the firſt 
payment is not made till the end of a year. 
But no marriages are /ely to laſt fo long, 


except thoſe among perſons who are very 
young, A marriage between two perſons, 


both 40, will not probably laſt longer than 


13 years, according to the roger gt We 
life in Dr. Halleys Table. A marriage be- 

tween two perſons, both 5o, will not pro- 
bably, by the ſame Table, laſt longer than 


eleven years; nor a marriage between two 
perſons, both 30, longer than 16 years. 
Such marriages, it is true, may poſſibly laſt 
30 or 40 years. But this circumſtance is 
more than balanced by the fact, that no leſs 
poſſibly they may not laſt one year. The an- 

nual payments, then, being incapable of ſuch 
an, improvement as ſhall produce an additi- 
onal income equal to themſelves ; it is obvi- 


ous, that no ſociety ought to go fo far as to 


allow to widows annuities twice as great as 


thoſe which might be allowed, appel no 


(a) At 3 per cent. che period of doubling money by 
compound intereſt, is nearly 23 years. At 5 per cent. 


14 Years. 


intereſt 


J% 
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intereſt of money (a); fo far, for inſtance, 
as to allow, inſtead of 10 guineas, 20 gui- 
neas for an annual payment of five guineas. 
In the circumſtances of moſt of theſe ſocie- 
ties three fifths addition may be the full al- 


lowance. That is; ſuppoſing the annual 


payment of each member to be five guineas, 
time may be expected for gaining from hence 
a Capital of 75 guineas, or that ſhall produce 
three guineas per annum intereſt; and the 
proper reverſionary annuity will be 16 gui- 
neas; or fix guineas more than the proper 


reverſionary annuity, did money admit of no 


improvement. 


The preceding obſervations have gone on 
the ſuppoſition, that the reverſionary annui- 
ties are to be for life. What difference in 


favour of theſe ſocieties ariſes from the cir- 


cumſtance, that the annuities are to be paid 
only for widowhood, cannot be exactly deter- 
mined. Some judgment, however, may be 
formed of it from what has been ſaid at the 


concluſion of Queſt. II. Were even one half 


(a) The money accumulated will not be exactly the 
ſame with that to which the annual payment would in- 
creaſe, if improved at compound intereſt for a number of 
| years, equal to that which the joint lives have an equal 
chance of exiſting. Much leſs will the increaſe be the 
ſame with that which would ariſe from the annual pay- 
ment forborn, and improved, for a number of years equal 
to the expectations of the joint lives. It will be lefs than 


either of theſe, for a reaſon explained in note (L) Ap- 
pendix. 
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of the widows to marry, ſtill the ſchemes l 
have beeri conſidering would probably be in- 
ſufficient. But, in the circumſtances of theſe 
ſocieties; it cannot be expected, that above 
one in 10, or perhaps one in 20, will marry. 
The perſons moſt likely to enter into them, 
are ſuch as have not the proſpect or abi- 
lity of making competent proviſions for their 
widows: in other ways. The widows left, 
therefore, will in general be unprovided for, 
and, being alſo left with families of chil- 
dren, it is quite unreaſonable to expect, that 
any conſiderable proportion fhould marry. 
This is true of ſuch as may happen to be left 

young; but when a ſociety has ſubſiſted ſome 
time, the greater part will not be young when 
left, and theſe, at the ſame time that no ad- 
vantage can be expected from their marrying, 
will-be in general the Higheſt annuitants, and, 
therefore, the Heavieſt burdens.—Moreover, 
the proſpect of the loſs of their annuities will 
have a. particular tendency to check marriage 
among them. For all theſe reaſons it ſeems 
to me likely, that the benefit, which theſe 
ſocieties will derive from marriages among 


their annuitants, will not be very confiderable; 
or at leaſt not / conſiderable as to be equal 


to the advantages I have allowed them, by 


calculating on the ſuppoſitions, that the mo- 


ney they receive will be a/ways improved per- 


ſectly, without loſs or delay, at the rate of 4. per 


cent. compound intereſi ; that the probabilities 
of 
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of life among males and females are the ſame, 
and all huſbands likewiſe of the ſame ages 
with their wives, and that conſequently the 
maximum of widows on ſuch ſocieties can a- 
mount to no more than half the number of 
marriages (a).—With reſpect to the laſt of 
theſe ſuppoſitions, it deſerves to be particu- 
larly obſerved, that by an enquiry made ſome 
years ago in Scotland, it was found, that the 
widows of the min i/ters and profeſſors there (6); 
notwithſtanding the diminution occaſioned b 

their marrying, did exceed half the number 
of marriages. And certainly it would be un- 


reaſonable in theſe ſocieties not to reckon 


that the ſame will happen among them.— 
Indeed it ſeems certain that, notwithſtanding 


(a) Care ſhould be taken in theſe ſocieties, not to judge 


of the proportion of widows that will marry, from the 
proportion that may happen to marry during their firſt 


years. For moſt of the widows that will be left at firſt 


will be young; whereas the greater part will not be young 
when they commence widowhood, after a ſociety has 
ſubſiſted 30 or 40 years; ; and, therefore, tho' one in 3 or 
4 ſhould marry at firſt, it will not be reaſonable to ex- 
pect, that half ſo many ſhould marry after the affairs of 
the ſociety become ſtationary. - 

() 364 widows, all living at one time, were counted; 2 
and the number of married miniſters and profeſſors for 
many years paſt has been, at an average, 667. — Twenty 
widows likewiſe are left one year with another; and, for 


10 years, ending in the year 1797, but nine of theſe had 


married, Of the annuitants likewiſe (about 160 in num- 
ber) on the fund eſtabliſhed among the Diſſenters in 
Londen, for relieving the widows of indigent miniſters, it 
is found that few ever marry. See the latter end of the 
4th Sy and note 71 in the Appendix. 
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the hazards that attend child- bearing, the 
probability, that the woman ſhall ſurvive in 
marriage, and not the man, is much greater (a) 
than is commonly imagined. It will be ſhewn 
in the laſt Eſſay, that it is not leſs than the 
odds of 3 to 2; and had I calculated agree- 
ably to this fact, the values of annuities for 
widows, would have been given near a quar- 
ter greater than they have been given on the 
ſuppoſition, that the chance of ſurvivorſhip 
is equal between men and their wives.—lIt 
mult be added, that I have made no account 
of any expences attending the execution and 
management of the ſchemes of theſe ſocieties. 
Some ſuch expences there muſt be, and ſome 
advantages ſhould be always provided in or- 
der to compenſate them. 


There are in this kingdom ſeveral inſtitu- 
tions for the benefit of widows, beſides the 
two on which I have now remarked; and in 
general, as far as I have had any information 
concerning them, they are founded on plans 


(a) Partly, as obſerved in page 8, on account of the 
greater mortality of males, but chiefly on account of the 
exceſs of age on the man's ſide.— According to the print- 
ed articles of agreement, the Laudable Soctety pays no re- 
gard to this exceſs of age; and the allowance required 
on this account by the London Annuity Society is ſo tri- 
fling that it deſerves no notice. 

In March 1770, thirty-two huſbands had died in the 
Laudable Society, and 27 wives, They ſeem, therefore, 
to be already beginning to experience, that the chances 


of ſurvivorſhip in marriage ate in favour of the wife. 
_ equally 
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equally inadequate. + The motives which in- 
| fluence the contrivers of theſe inſtitutions are, 
without doubt, /audable; but they ought, I 
think, to have informed themſelves better. 
This appears ſufficiently from what has been 
faid ; but I will juſt mention one further 
proof A 

The London Annuity Society promiſes that, 
if in 21 years; and the Laudable Society that, 
if in 25 years, it ſhall appear that there has 
been all along an annual ſurplus in favour of 
the ſocieties, it ſhall be employed in either 
raiſing the annuities, or in ſinking the annual 

payments, Now, they may be aſſured, that, 
if at the end of theſe periods, they ſhould not 
be poſſeſſed of a conſiderable ſurplus, the true 
reaſon will be, their having granted much 
higher annuities than the annual contribu- 
tions are able permanently to ſupport : For 
it has been demonſtrated, that the number 
of annuitants, and conſequently the amount 
of the annual expences, will go increaſing for 
a long courſe of years beyond theſe periods. 
The effect, therefore, of carrying into exe- 
cution this regulation will be, precipitating 
that bankruptcy which would have come too 
| ſoon had there been no ſuch regulation. 
It has been ſaid in defence of theſe Socie- 
ties, that the deficiencies in their plans cannot 
be of much conſequence, becauſe their rules 
oblige them to preſerve a conſtant equality 
between their income and expences, by re- 
ducing the annuities as there ſhall be occaſion. 

G And 
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And from hence it is inferred, that they can 
never be in any danger of a bankruptcy. —[Tn 
anſwer to this, it has appeared, that the time 
when they will begin to feel deficiencies is ſo 
diſtant, that it will be too late to remedy paſt 

| errors, without ſinking the annuities ſo much, 

| as to render them inconſiderable and trifling. 

| All that is given too much to preſent an- 

nuitants is ſo much taken away from. future 

annuitants. And if a ſcheme is very defici- 

ent, the firſt annuitants may, for 30 or 40 

years, receive ſo much more than they ought 

to receive, as to leave little or nothing for any 
who come after them. Deficient ſchemes, 
therefore, are attended with particular in- 
juſtice; and, this injuſtice will be the ſame, 

Ll if, inſtead of reducing the annuities, the annual 

payments ſhould be increaſed; for all the dif- 

|| ference this can make will be, to cauſe the 
| | injuſtice to fall on future contributors, inſtead 
| of future annutants. 

1 But what requires moſt to be confidured 

ll here is, that, after either. the annuities have 

( been for ſome time in a ſtate of reduction, 

1 dl the contributions in a ſtate of increaſe, it 

. will be ſeen that theſe Societies have- gone 

1 upon wrong plans, and, therefore, they will 

| be deſerted and avoided ; the conſequence of 

* which will prove ſtill greater deficiencies in 

|'F their annual income, and a. more rapid de- 

. ſertion and decline, *till a total diſſolution 
1 and bankruptcy take place.— This will be . 
— | deat 
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death of moſt of the preſent ſocieties for pro- 
viding for widows, if they continue to be en- 
couraged, and do not ſoon alter their plans: 
And at that period the number of annutants 
will be greater than ever; whoſe annuities; 
having no other ſupport than the poor re- 
mains of a ſtock always inſufficient, will be 
ſoon left, without the poſſibility of relief, to 
lament that ignorance and credulity which 
gave riſe to theſe ſocieties, and which had 
ſo long ſupported them. 

In the London Annuity society, there is an 
encouragement to batchelors and widowers to 
join them, ariſing from the additional an- 
nuities to which they will be zmediately 
entitled, when they marry, in conſequence 
of having made their payments a greater 
number of years; and it is imagined, that 
particular advantages will be derived from 
ſuch members. But even theſe will in ge- 
neral pay much leſs than the value of their 
expectations. — A perſon who begins an an- 
nual contribution of five guineas at the age 
of 24, will, ſhould he live 11 years, and mar- 
ry a woman of the ſame age at the end of 
that time, entitle her immediately to 351. 
per ann. during ſurvivorſhip, and to 41/7. per 
annum ſhould he live four years after marry- 
ing, (intereſt being at 4 per cent.) (a). In this 

par- 
(a) The value of five guineas per annum (firſt payment 
made immediately) for II years, ſubject to failure ſhould 


a life now 24 fai]; and, after 11 ycars, for the joint lives 
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particular caſe, therefore, a perfon will pay 
nearly the true value of his expectation. But 


all at all ages who marry, and moſt of | thoſe 
who die, in leſs time than 11 years after ad- 
miſſion, will pay leſs than the value of their 
expectations. 


FRET 


Of the Aſſociation among the London ern 


and the Miniſters in Scotland, for tags. 
Annuities for their M. 7doWS. 


* April, 176 5, the ctergy within ths bills 


of mortality, and the county of Midaleſex, 
at a general meeting in Sian-College, agreed to 
form themſelves into a ſociety for the rs of 
port of their widows and orphans. Many in 
this reſpectable body may be capable of do- 
ing, in a better manner, what J have attempt- 
ed in this Treatiſe; and they are, perhaps, 
already ſenſible of the deficiencies in the plan 
which they have eſtabliſhed. I ſhall not, 
however, I hope, do wrong, in taking the 


liberty to recite briefly this plan, in order to 
introduce a few obſervations upon it. 


of two perſons both 26: Mt; by the Table of Landon 05. 


ſervations, l. 69. 3. By Dr. Halley's Table 1. 26. 44.— The 


preſent value of 351. per annum for life to the widow of a 
perſon now 24, taould he live 11 years, and marry a wo- 
man of the ſame age with himſelf at the end of that time; 

and alſo of 61. more, or 411. per annum in all, ſhould he 
live after marriage four years; is, by the Table of London 
Qvieryations, . bg. 30,-By Dr. Haliey's Table, 1.76.03. 


Accord- 


the London Clergy, &c. 8 5 


According to the printed articles, every 
clergyman poſſeſſed of any benefice, lecture- 
ſhip, or licenſed curacy, within the bills of 
mortality, and the county of Midalgſex, who 
ſubſcribes annually one guinea, or two gui- 
neas, or more, ſhall entitle his widow to an 
annuity ;z or, if he leaves no widow, he ſhall 
entitle any ſuch children as he ſhall leave, to 
the ſame annuity for ſeven years as his wi- 
dow would have had. And, in caſe a widow 
poſſeſſed of an annuity, ſhould either die or 
marry before the lapſe of 10 years, from the 
commencement of her annuity, ſuch children 
of her former huſband, as ſhall be then alive, 
are to be entitled to as many of the ten years 
payments of the annuities as ſhe ſhall not 
have received. — The annuity is fixed to no 
particular ſum, but inſtead of this, it is or- 
dered, that a fourth part of the annual ſub- 
ſcriptions and intereſt ſhall be divided the 
firſt three years after the eſtabliſhment of the 
ſociety ; half only the next four years ; and 
3-4ths the next 5 years; provided, however, 
that in no one of theſe 12 years the dividend 
ſhall exceed 20/. to the widows and orphans 
of the clergy ſubſcribing two guineas or more; 
and 101. to the widows and orphans of the 
ſubſcribers of one guinea. And, after the ex- 
piration of 12 years, the whole amount of the 
ſubſcriptions, and of the intereſt of the capi- 
tal ſtock, is to be divided proportionably for 
ever.—lIt is further provided, that every cler- 
gyman, who ſhall be married, or have chil- 
| G3 dren, 
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dren, at the time of his ſubſeription, ſhall pay 
a fine of two guineas towards a capital ſtock, 

if a ſubſcriber of two guineas or more, and 40 
years of age or upwards, It 5o years of age 
or upwards, he ſhall pay a fine of three gui- 
neas; if 60 or upwards, five guineas. But, if 
not married at the time of his ſubſcribing, and 


ſhall afterwards marry, he ſhall pay a fine ac- 


cording to the age he ſhall be of at the time 


of his marrying. The obligation laid upon 


all, whether married or unmarried, to become 
ſubſcribers, is, an incapacity of being admitted 
members without the conſent of a general 


court, unleſs, within two years after becom- 


ing poſſeſſed of any eccleſiaſtical employment, 
they ſubſcribe. 


Every 1 has attended to the obſer- 
vations in this and the preceding chapter, 
muſt know what alten to form of theſe 
regulations. 

Let us ſuppoſe, that all the clergy in Lon- 
don and Middleſex came into this aſſociation 
from the firſt ;* and that one with another 
they are ſubſcribers of two guineas annually; 


and that there are among them as many un- 


married perſons as married. e 

In this caſe, it may be learnt from Que ft. 
XIII, that the annuity to which widows 
ſhould be entitled, ( ſuppoſing no allowance 
to the children of any that die) ought not ta 
exceed 10 or 11 guineas at moſt, and that, 


beſides the annual ſubſcriptions, there ought 
to 
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to have been a fine paid at the commencement 
of the ſcheme, by every married perſon, of fix 
guineas at leaſt, or, by the whole number of 
ſubſcribers, three guineas. If the number of 
married members is double the unmarried, 
the annuity ought not to exceed eight gui- 
neas; and the fine from every member 
ſhould be about four guineas.— The order, 
that only a fourth part of the annual ſub- 
ſcriptions and intereſt ſhall be divided the 
firſt three years, halt the next four years, 
and three quarters the next five, is with- 
out reaſon; becauſe the number of clai- 
mants, for the firſt 12 years of the ſcheme, 
will be ſo few, that it will not be poſſible, 
during that time, that there ſhould be occa- 
ſion for dividing any proportions ſo large of 
the annual ſubſcriptions and intereſt, unleſs 
they are indeed beyond all bounds too little. 
— After 12 years, the number of annuitants 
will go on increaſing for near 5o years, as 
appears from Queſt. III, The conſequence, 
therefore, of dividing, after that time, the 
whole amount of the annual ſubſcriptions and 
intereſt, will be a conſtant yearly diminution 
in the dividends for near 50 years; and mak- 
ing the payments to the firſt claimants much 
more conſiderable than they ought to be, at 
the expence of all ſubſequent claimants For 
theſe reaſons ; it appears to me out of all 
doubt, that this ſcheme is by no means likely 
to anſwer the good ends propoſed by it; and 
that, therefore, it will be beſt to lay it afide, 
8 At 
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At the time it was ſettled it was, I find, fur- 
ther agreed, that the annual ſubſcriptions of 
the /aify, together with the intereſt of their 
benefactions, unleſs otherwiſe directed by the 
donors ; and the annual ſubſcriptions of ſuch 
of the clergy as ſhall ſo direct, ſhall make a 
charitable fund to be applied to the relief of 
- the diſtreſſed widows ar children of all the 
clergy within the limits I have mentioned, 
whether ſubſcribers or not, provided that in 
no one year of the firſt twelve more than 20/7, 
be given out of the fund ta any one family.— 
This is an excellent defign ; and if the mo- 
ney ariſing from all the ſubſcriptions is thrown 
into this fund, an important means of relief 
may be provided, for ſuch of the more indi- 
gent widows and families as will accept the 
help of charity. 5 | 


There is one more aſſociation of particular 
conſequence, of which it is neceſſary I ſhould 
take notice, I mean, the affac:ation among 
the miniſters and profeſſors in Scotland, for 
making proviſions for their widows and 
orphans. The laſt-mentioned aflociation, 
and alto ſeveral others of the fame kind (a) 
in this kingdom, have been formed on the 

(a) There is one among the Diſſenting Miniſters in 
the counties of Cheſter and Lancaſhire, and another among 
the Diſtenting Miniſters in Cumberland, Northumberland, 
Meſtmoreland, and Durham. — Even the London Annuity 
Society, tho' its plan is totally different, profeſſes to form 


itſelf on the principles of the Scotch eſtabliſhment, and to 
derive encouragement from it, 


7 mode! 
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model of this eſtabliſhment ; and the ſuc- 
ceſs with which it has been hitherto attend- 
ed, has been the principal cauſe to which 
they owe their riſe. —I am afraid of being 
too tedious, and therefore I will not attempt 
to recite all the particulars contained in the 
plan of this eſtabliſhment, It may be ſuf- 
ficient to obſerve, that for “ an annual 
e payment, which begun immediately, of 
&« five guineas from 1011 contributors, 667 
* of whom are married perſons ; beſides a 
& tax on weddings producing about 142/, 
ce per annum; it intitles every widow to an 
ee annuity of 20/. during widowhood ; and al- 
& fo, every family of children that ſhall be 
&« left by ſuch members as die without leav- 
e ing widows, to 200/.” Now, by particu- 
lar enquiry at the commencement of the 
ſcheme, it had been found, that there was 
reaſon to believe that, for many years back, 
20 widows had been left annually by the 
whole body of miniſters and profeſſors; and 
that, alſo, fix had died annually and left chil- 
dren without widows; and theſe facts have 
been fince confirmed by the experience of 26 
years. Subſtract, therefore, from 5,450/. 
(the whole annual income) 1, 200 J. payable 
every year to ſix families of children; and 
4.250 J. per ann. (the firſt payment of which 
was made (4) immediately) or J. 4. 2 per 
. annum 

(a) The truth is, that a double payment was made at the 
beginning of the ſecond year. This is of leſs value _ 
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annum from each member, will remain as the 
ſtanding proviſion for bearing the burden of 

the annuitants.— This proviſion, according 
to the calculation in Queſt. XIII, and note (F) 
Appendix, ought to be at leaft 4, 745 J. per 


annum, from each member; from whence it 


ſeems to follow, that this eſtabliſhment has 
not a ſufficient income to afford it a perma- 
nent ſupport.— But I do not by any means 


deſign to aſſert this. The difference between 


the real and calculated incomes, as it has 


been now ſtated, is not conſiderable enough 


to give ſufficient reaſon for ſuch an aſſertion. 

This eſtabliſhment may have ſome advan- 
tages that I know nothing of, and that are 
not mentioned in the printed accounts; or, 
in conſequence of the increaſe of luxury, and 


the higher price of all the means of ſubſiſt- 


ence, marriage may decline among the mini- 
ſters; or, poſſibly, the probabilities of life 
among them, tho' much higher till towards 
50, than is common among mankind in 
towns, may yet afterwards decreaſe much 
faſter. The income, therefore, of this eſta- 
bliſhment, properly improved, may continue 
to be adequate to all its expences and bur- 


dens. — One obſervation, however, ought to 


be carefully attended to. The ſucceſs it has 


hitherto met with, is not a ſufficient reaſon for 


two payments, one of which is made immediately, and 
the other a year hence; but, the difference not being 
conſiderable, I have reckoned them the ſame. 


7 | entertaining 
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entertaining this expectation, with any degree 
of confidence. It appears from Queſt. III, 
that the number of annuitants, on ſuch an 
eſtabliſhment, muſt go on increafing for 60 
years, from the time of its commencement ; 
and it is obvious, that the continuance of a 
ſucceſs which has not laſted Ha this period, 
cannot be abſolutely depended on. I know, 
indeed, that, according to the calculations 
which were made when this eſtabliſhment 
begun (a), the number of widows upon it 
will not increaſe ſenſibly after the year 1780, 
or for more than 10 years to come; and, 
were this true, all difidence about it would, 
perhaps, be unreaſonable. But theſe calcu- 
lations cannot, in this inſtance, be right; for 
they imply, that none are left widows under 
52 years of age. Tis certain, on the con- 
trary, that many are left widows under 323 
and that, OF; the whole body in 
life together muſt go on to increaſe for 25 
years, beyond the period aſſigned in theſe cal- 
culations ; or till the year 1805 (5). It is ne- 
I x ceſſary 

7 0 
(a) See Table III, in a book printed at Edinburgh in 
1748, entitled, Calculations, with the Principles and 
Data on which they are inſtituted, relative to a late act 
of parliament, entitled, An a# for raiſing and ęſtabliſping 
a fund for a proviſion for the wie us and children of the mi- 
niſters of the church, and of the heads, principals and maſters 
of the univerſities of Seotland ; ſhewing the riſe and pro- 

greſs of the fund. | 1 | 
(3) This is ſaid on the ſuppoſition, that all the mini- 
ſters and profeſſors acceded to the ſcheme from the firſt, 
| 135 
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ceſſary I ſhould add, that the whole num- 
ber alive, when the increaſe ſtops, will, moſt 


probably, be greater than the number provid- 


PE 


ed for in theſe calculations. They are made 
on the ſuppoſition, that 52 is the mean age 
at which women commence widows. If 
this ſuppoſition is right, it is impoſſible that, 
according to the probabilities of life in Dr, 
Halley's Table, the number of widows living 
together at one time, derived from 20 left 
2nnually, ſhould increaſe to more than 323, 


if none marry ; or about zoo, if one marries 


every year (a): Nor does it appear likely, that 
ON S LE this 
125 did not accede ; but all their ſucceſſors have been 


obliged to accede. This circumſtance muſt add 30 or 
35 years to the period of increaſe which I have men- 


tioned ; that is, as many years as are neceſſary to cauſe 


all the non-contributors to die off. See Queſt, III. 


(a) The expefation of a perſon at the age of 52 is, 
when. taken exactly from Dr, Halley's Table, 16.16; 
and this number multiplied by 20, gives the maximum, 
to which 20 widows left annually, at 52, will increaſe 
in 34 years, ſuppoſing 86 the utmoſt limit of life. Vid. 
Eſſay I.—In the ee to which J have referred, 


there is no account taken of thoſe that die in the year in 


which they are left widows; and, for this reaſon, they are 


made to increaſe to a greater number than is conſiſtent 


with the ſuppoſition, that 52 is their mean age when they 
commence widowhood.— It ſhould be remembered here, 
that ſuppoſing this mean ge, as explained in note (F) 
Appendix, rightly taken, the maximum of widows will be 
rightly found in the manner juſt ſpecified. But the period, 
in which they would attain to that maximum, would be as 
many years greater than the difference between the mean 
2ge and the utmaſt limit of life, as the mean age is 2 66h 

than 
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this eſtabliſhment will be able to bear the 
expence of above 30 or 40 more than the 
F la laſt- 


than the a age at which widowhood ever commences. 
The calculation, therefore, which I have in view muſt 
be very wrong. It ſuppoſes not only, that all the wi- 
dows 2 at all ages, will increaſe to a maximum in the 
ſame time with thoſe left at the mean age; but that all 
left in the courſe of every year will certainly live to the 
beginning of the next year. It ſuppoſes, likewiſe, that 
no widows will marry; and thoſe concerned will under- 
ſtand me when I add, that it ſuppoſes further, that ac- 
ceders, tho* moſtly young miniſters unmarried, will leave 
widows as faſt as the noncontributors whom they ſucceed, 
In conſequence of theſe omiſſions it has all along given 
the numbers in life much higher than they ought to have 
been given; but yet the event has been, that theſe num- 
bers have in fact correſponded nearly to the calculation: 
From whence it follows, that the widows in life have 
hitherto increaſed at a much greater rate than they could 
have done, according to Dr. Halleys Table, had their 
mean age, when left, been 52. Either, then, their mean 
age has been conſiderably leſs than 52 or, their pro- 
babilities of life muſt be conſiderably greater than thoſe 
in Dr. Halley's Table; and, it ought, therefore, to be 
expected, that they will at laſt increaſe to higher num- 
bers than thoſe aſſigned in this calculation, 

I cannot help here mentioning one more reaſon for 
entertaining this expectation.— Were the decrements of 
life uniform, and the chances of ſurvivorſhip between men 
and their wives equal, the number of widows and widow- 
ers in the world, if none married, would alſo be equal 
and both together equal to the whole number of mar- 
rages. See Queſt, II, and note (F) Appendix. 

I the chances for the ſurvivorſhip of the wife are great- 
eſt, the number of widows in the world will be alſo 
greateſt, and the whole number of widows and widowers 
greater than the whole number of marriages. In the 
preſent caſe experience proves, that the chances of ſur- 
vivorihip in marriage are as 5 to 3 at leaſt, in favour of 


the 
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laſt-mentioned number. But it was found, 
by enquiry, that the number of widows liv- 
OH | ing 
the wife; or that there are 20 widows left to 12 widow- 
ers. (See note (F) Appendix, and the end of the laſt Eſſay). 
The number of widows and widowers then would cer- 
tainly, if none married, exceed 667, the whole number of 
marriages. Suppoſe, however, that my would be only 
equal; which is the ſame with ſuppoſing that widows 
would not increaſe to more in life together, in proportion 
to the number left, than widowers; or that one with ano- 
ther they are of equal ages. 667 then being the number 
of marriages, this will likewiſe be the number of widows 
and widowers, 416 of whom muſt be widows and 250 
widowers ; that is, 5 to 3. Now as widows are certainly, 
one with another, younger than widowers ; and likewiſe, 
very probably, more long-lived at equal ages; and as 
alſo, in the preſent caſe, but one marries of the twenty left 
annually ; it follows, with demonſtrative evidence, that 
if the annuitants on this eſtabliſhment ſhould not increaſe 
to 400, the reaſon muſt be, that the decreaſe in the pro- 
babilities of life, inſtead of continuing always uniform, is 
flow in the firſt ſtages of mature life, and accelerated 
afterwards, to a degree of which there is no example in any 
Tables. This, poſſibly, may be indeed the caſe; and, 
whether it is ſo or not, the conductors of this ſcheme 
may eaſily determine, by keeping an account of the ages 
at which all the miniſters and profeſſors enter upon their 
offices and die; and alſo of the ages of their wives when 
they marry and die. From ſuch an account kept for a 
courſe of years, Tables of Obſervation, adapted to the 
beſt ſort of lives of both ſexes, might be formed, which 
would contribute much to the improvement of this part 
of knowledge. 1 „% rl ix 
I have ſaid nothing above, of the advantage which this 
eſtabliſhment derives from the marriages among widows. 
This advantage, it has appeared, were it enjoyed without 
abatement, would not be conſiderable; but it is in fome 
meaſure given up by the order which makes a part of this 
eſtabliſhment, that ſuch children of an annunant as — 
under 


/ 
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ing in 1748, was at /eaft 364; (a) and it may 
be learnt from notes (A and F) in the Appen- 
dix, that, according to Dr. Halley's Table, 20 
widows left annually, muſt in time increaſe 
to near 400, tho' one of the youngeſt marri- 
ed every year. And it may be further learnt 
from note (A) Appendix, that the widows on 


this eſtabliſhment have not hitherto increaſ- 


ed more ſlowly, than is conſiſtent with their 
actually increaſing to 400: Nor, indeed, (as 
the probabilities of life in this caſe are higher 
than thoſe given by Dr. Halls Table) 
ſhould I much doubt of their increaſing to 
more than this number, were it not that 364 
has been given as the number found upon 
enquiry. With reſpect to this, however, it 
ought to be mentioned, that another account 


had been taken which made the number of 


widows only 321. As, therefore, a more care- 
ful enquiry diſcovered 43 new widoys ; per- 
haps, an enquiry yet more careful would 
have. made yet further diſcoveries. In ta- 
king ſuch accounts, none can well be added; 


under 16, ſhall be entitled, if ſhe marries, to as much as 
ſhall happen to be then unpaid of ten years purchaſe of 
her annuity. The ſame proviſion is made for the chil- 
dren of annuitants that die, There are other burdens on 
this eſtabliſhment, and it has alſo advantages of which I 
have taken no notice; but, as far as I am acquainted 
with them, they are of no particular conſequence, and 
they alſo nearly balance one another. 


(a) See Calculations, with their Principles and Data, 
&c, Introduction. Done 
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but in the trier. ſearch it can hardly be 
poſſible to avoid omitting ſome. _ 

The reſult of the laſt enquiry, in particu- 
lar, is ſaid to have been; not that it was 
found that there were o more than 364 wi- 
dows, but that they did exceed this number. 
(2) However, let 364 be the true number 
living in 1748. Before that time, there had 
probably been more marriages among them, 


than there have been ſince; and this may 
have rendered their number leſs than it 


would otherwiſe have been, and leſs than it 


will be hereafter :- For it ſeems to me, that 


this eſtabliſhment, at the ſame time that it 
encourages marriage among the miniſters, has 


a tendency to check it among their widows, 


by making the conſequence of wier ing to 


be the loſs of their annuities. 


I hope the venerable miniſters and profeſ- 
ſors concerned in theſe remarks, and at pre 
ſent ſo eminent in all the departments of 


ſcience, will excuſe what has been now ſaid. 


It may, perhaps, be of ſervice, if not to them, 
yet at leaſt to ſome in this part of the unit- 
ed kingdoms, by ſhewing them, that this 
eſtabliſhment has been copied in it much 
too raſhly ; and that, however ſucceſsful it 
may in the end prove, it is yet too ſoon to 


make it a model and an authority for firnilar 


eſtabliſhments. 


(a) See Calculations with their Principles, &c. p. 44- 
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o the bp Schemes for providing Annuities for 


Widows. 


Pie. "hs providing widows with an- 


nuities would, without doubt, be ex- 


tremely uſeful, could ſuch be contrived as 
would be durable, and at the ſame time eaſy 
and encouraging. The natures of things do 
not admit of this in the degree that is com- 
monly imagined. The calculations and rules, 
In the preceding chapter, will enable any one 
to determine in all caſes to what reverſion- 
ary annuities any given payments entitle, ac- 
cording to any given valuation of lives, or 
rate of intereſt. From Queſt. VII and VIII, 


in particular, it may be inferred that (intereſt 


being at 4 per cent. and the probabilities of 
life as in Mr. De Moivre's hypotheſis, or the 


Breſlaw, Norwich, and Northampton Tables) 


for an annual payment beginning immedi- 


ately of four guineas during marriage; and 
alſo for a guinea and half in hand, on ac- 
count of each year that the age of the huſ- 
band exceeds the age of the wife, every mar- 
ried mian, under 40, might be entitled to an 
_ annuity for his widow, during le, of 51. it 
he lives a year, 10/. if he lives three years, 
and 20/, if he lives ſeven years. Money can 
H ſearcely 
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ſcarcely now in this kingdom be improved 
at ſo high a rate as 4 per cent. But, perhaps, 
it might be reaſonably expected, that an ad- 
vantage, ſufficient to compenſate this diſad- 
vantage, would be derived, from 'changing 
the annuities I have mentioned into annuities 
during widowhood. One may, at leaſt, 
venture to pronounce, that nothing much 
worſe could befall a ſociety that went on 
this plan, than the neceſſity of ſome time or 
other adding halt a guinea to the annual pay- 
ments. Ss 1 

If ſuch a ſociety chuſes, that thoſe who 


hall happen to continue members the long- 
eſt time, ſhall be entitled to ſtill greater an- 


nuities, fix guineas, additional to all the other 
payments at admiſſion, would be the full 
payment for an annuity of 251. and 12 gui- 
neas for an annuity of 30. if a member 
ſhould live 15 years 

All batchelors and widowers might be en- 
couraged to join ſuch a ſociety, by admitting 
them on the following terms. — Four guineas 
to be paid on admiſſion, and three guineas 
every year afterwards, during celibacy ; and, 
on marriage, the ſame payments with thoſe 
made by perſons admitted after marriage; 
in conſideration of which, 1/. per annum, for 
every ſingle payment before marriage, might 
be added to the annuities, to which ſuch 
members would have been otherwiſe en- 
titled. Ws 

For 


providing Annuities for Widows. 99 
For example. If they have been members 
four' years, or made five payments before 
marriage, inſtead of being entitled to life-an- 
nuities for their widows of only 5/. 1o/. 
20. 251. and 3ol. on the conditions I have 
ſpecified, they might be entitled to annuities 
of 101. 15 J. 251. 3ol. and 35/. Or, if they 
have been members nine years, and made 10 
payments, they might, inſtead of the ſame 
annuities, be entitled to annuities of 15/. 
20/1. gol. 351. and 401. —In this caſe, the 
contributions of ſuch members as ſhould hap- 
pen to deſert, or die in celibacy, would be ſo 
much profit to the ſociety, tending to give i it 

more ſtrength and ſecurity. _ 

This is one of the beſt ſchemes that I am 
able to think of, or would chuſe to recom- 
mend. There are, however, others no leſs 
ſafe and encouraging which ſome may pre- 
ter, and which therefore, I will juſt pro- 


poor: | : 


Let the probabilities of life be the ſame 
with thoſe in the Tables juſt mentioned. 
Let money be ſuppoſed to be improved at no 
higher intereſt than 3 per cent. Let the re- 
verſionary annuities promiſed to widows be 
Tol. for life, if a member lives five years 
after admiſſion, and 151. more, or 25/. in all, 
If he lives 11 years. The proper payments 
for ſuch an expectation, from a married man 
not exceeding 50 years of age, will, in the 


H 2 neareſt 
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neareſt and moſt convenient round ſums, be 
four guineas in annual payments beginning 
immediately, and two guineas in hand for 
every year that his age exceeds his wife's, not 
admitting any greater exceſs than 15 years: 
Or, if the whole value is given in one preſent 
payment, 4.01. added to a guinea, for every year 
that his age falls ſhort of 50, beſides the pay- 
ment juſt mentioned on account of diſparity 
of age. For example. Four guineas in an- 
nual payments, beſides 10 or 20 guineas in 
hand, according as the age of the huſband 
_ exceeds the wife's 5 or 10 years. Or, if the 
whole value of the expectation is given in one 
payment, 10 guineas added to 401. (that is 
50. 105.) from a man whoſe age is 40; and, 
in like manner, 20 guineas added to 4o/. 
(that is 61/7.) from a man whoſe age is 30; 
beſides the payment juſt mentioned on ac- 
count of diſparity of age. BE 

If money is improved at 4 fer cent. or, on 
account of any advantages attending a ſcheme, 
may be juſtly conſidered as ſo improved, the 
full payments for the expectation I have 
mentioned will be about one eighth (or half 
a guinea) leſs in the annual payments during 
marriage; and a quarter leſs in all the other 
payments. That is: A married man, af or 
unden 50, would, beſides three guineas and 
half in annual payments during marriage, be 
bound to add a guinea and half for every 
year he is older than his wife: Or, if he 
6 2 chuſes 


> 
, 
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chuſes to give the value of his expectation in 
one payment; beſides the common contribu- 
tion of 3o/, and a guinea and half for every 


year his age exceeds his wife's ; he would be 


bound to pay three quarters of a guinea, for 


every year he is leſs than 50 years of age; 


that is, 53/7. 12s. 6d. in all, ſuppoſing him 


40 years of age, and 10 years older than his 


wite. — All theſe payments doubled would 
entitle to double annuities: 

There is one particular advantage which 
ſocietics formed on a plan of this kind would 


enjoy (a). - Perſons who know themſelves 


ſubject to diforders, which, are likely to ren- 


der them ſhort-lived, will have no great temp- 


tations to endeavour to gain admiſſion into 
ſuch ſocieties; and, if admitted, the danger 
from them will be leſs than on any other 


plan. Were it not for this danger, one 
might recommend the following plan, as one 
of the molt inviting. 


In the plans hitherto mentioned it is im- 


plied, that, if either a member or his wife 


dies within any of the periods ſpecified, the 
additional annuities, that would otherwiſe 
have become due, will be loſt. But it would 


be much more agreeable to a purchaſer, that 


they ſhould be made certain to his wife, pro- 


vided ſhe lives to the end of theſe periods, 


(a) See another advantage mentioned under Queſt. 
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neareſt and moſt convenient round ſums, be 
four guineas in annual payments beginning 
immediately, and two guineas in hand for 
every year that his age exceeds his wife's, not 
admitting any greater exceſs than 15 years: 
Or, if the whole value is given in one preſent 
payment, 401. added to a guinea, for every year 
that his age falls ſhort of 50, beſides the pay- 
ment juſt mentioned on account of diſparity 
of age. —For example. Four guineas in an- 
nual payments, beſides 10 or 20 guineas in 
hand, according as the age of the huſband 
_ exceeds the wife's 5 or 10 years. Or, if the 
whole value of the expectation is given in one 
payment, 10 guineas added to 4o/. (that is 
Fol. 10s.) from a man whole age is 40; and, 
in like manner, 20 guineas added to 4o/. 
(that is 61/7.) from a man whoſe age is 30; 
beſides the payment juſt mentioned on ac- 
count of diſparity of age. 
It money is improved at 4 per cent. or, on 
account of any advantages attending a ſcheme, 
may be juſtly conſidered as ſo improved, the 
full payments for the expectation I have 
mentioned will be about one eighth (or half 
a guinea) leſs in the annual payments during 
marriage; and a quarter leſs in all the other 
payments. That is: A married man, at or 
under 50, would, beſides three guineas and 

half in annual payments during marriage, be 
bound to add a guinea and half for every 
year he is older than his wife : Or, if he 
6 5 chuſes 
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chuſes to give the value of his expectation in 
one payment; beſides the common contribu- 
tion of 3o/, and a guinea and half for every 


| year his age exceeds his wife's; he would be 


bound to pay three quarters of a guinea, for 
every year he is leſs than 50 years of age; 


that is, 5 3J. 125. 6d. in all, ſuppoſing him 


40 years of age, and 10 years older than his 
wite. —AIl theſe payments doubled would 
entitle to double annuities; 


There is one particular advantage which 


ſocieties formed on a plan of this kind would 


enjoy (a). —Perſons who know themſelves 
ſubject to diſorders, which. are likely to ren- 


der them ſhort-lived, will have no great temp- 
tations to endeavour to gain admiſſion into 


ſuch ſocieties; and, if admitted, the danger 
from them will be leſs than on any other 
plan. Were it not for this danger, one 
might recommend the following plan, as one 
of the moſt inviting. 


In the plans hitherto mentioned it is im- 
plied, that, if either a member or his wife 
dies within any of the periods ſpecified, the 


additional annuities, that would otherwiſe 
have become due, will be loſt. But it would 
be much more agreeable to a purchaſer, that 
they ſhould be made certain to his wife, pro- 
vided ſhe lives to the end of theſe periods, 


(a) See another advantage mentioned under Queſt. 


VIII, p. 28. 
8 tho 


— = + = 
n * Y 
4 TA os 8 — * +: * 
N — * err v5 . 1 
. fa Yes a ig 3 oo "> „ — r 8 2 92833 yl * 
5 2 E * 2 n n * * 209. 26 . : —— 2 —— * ——— * — d — r — 
Ye —— * - 


2 7 FI 2 — 3 s — "1 „ r * i. _ 
S o SS, K 8 2 _ ——— 
; ... ̃ ˙ BreeE 6. 7 - 2 * RET ä IT #2 ts 
f . 


5 
* GY FF: 8 
4 2 AN * * 5 
an” 8 oe N - _ r 

40 ers on, RSS "25D, „ r 
\ 8 => 0 «x He £ j= 4 - — 
ax Mop rt IG re Or IE bm OO a — 8 1 

> SG IC "i 7 * 1 o 
bo * hy = - _ by — _ 1 
— 9 — age . ee ] ns en OD 
7 Ke l = mem 


r 


— 2 5 2 7 4 a" 8 * % <3 ” — 42 Pe 3 — _—_ 
r 3 2 . © y 4 — — — 1 * ur — 8 
* 9 . IC — 232 — 8 — 2 * L i _ 2 > * — 
— 2 T N 5 
on TIEN 
0 


— : — FHP 4 A 
— $ ; Ds ns 8 — 2 
 O—_ AY — 2 2. > „ 
> 1 — wt DN > + - 
= — EE — 4 N 
* — 1 3 ” > rg * L * vo - 
" 1 | : 


- — — & 1 
7 P Le” wa "© * 
ö n n 
e . NRA: 


IG 

+ 
1” 8 
138 
> 74 "a 
* > WHY 
43 * 
* A 
. 

: A 
14 x fot 
+ = 
' 44s 
925 

* 
y k 

7% 
* 
393 

4 p 
4 
N £ 
v 

* 

0 

14 
1 
5 
1 
2 

4 

* 

; 


8 
8 


bd, * 4 _ - 
: 4 — n n —— 2 1 — 2 
I * * E S. -- $I Ts PI . — on — 
« * — £ a7 1 Get I 2 - 3 
1 Cdn he 2 e r 


n D 
ee Oo — n 


. 


— 

75 * . . » 

To ky 4 — 22 1 eo 7 

EET Ne REN wen 

x n rn = - * 4" IRS 
Sorts OO IK HC nt Rare eee 


4 it * 2 « 
— A * — EKU K nr ten 12 5 0 
„ 8 — : . « : 4 - 

» - - 4 


* 
* . 
* 2 — n . 
PER p CF” 4 4 . 7 1 2541] r SL © SE . * Y — 
N Eꝙ1dd́.e ee ets es EDA Ret ue, # CLIO Lo ESL 
bs forty ifs - => A ES i; * o 5 
— 9 


8 n * 7 * 
—_ \ » £ OT.” ——— 24 — Y — — 
r ” 4 EY Fare Ms, „ 8 — wh RF - 
* : > 2. ren as. oc => enn 
2. — EY Ss FEI. 4 > * x 


Se 


— 
8 — 


| ag 


— ͤ — — — 
Rn — 
r 
2 Nr e 
=" £& h - 
<7 S 
— — . 2 * 


. 


. SEL a 
* 
LEH 


— 
— = — — "+ - > 
EW . — * 
e's . 


— — A * — 
Ju 
„ 
r — 
E 
£ —— 2 
— =» 


„ 

neee —_— * 

r 3 

<a; yy 5 , 
—_ — 


. 


102 Of the beſt Schemes for 


tho' in the mean time his own life ſhould 
fail. The value of ſuch annuities may be 
computed by the rule in Queſt. IX. 
Suppoſe, for inftance, the /cheme' to be 
« that a wiſe ſhall be entitled certainly to a 
ec life-annuity of 201. the firſt payment of 
* which ſhall be made at the end of 12 years, 
* provided ſhe ſhould be then ahve, and her 
% huſband dead; or at the end of any year 
„beyond this term in which ſhe may hap- 
pen to be left a widow.” Suppoſe it alſo 
ſtipulated, © that ſhe ſhall be entitled to 
101. more, or 3o/. in all, on the ſame 
* terms, provided ſhe ſhould live 16 years.” 
— The value of fuch an expectation (intereſt 
being at 3 per cent. and the probabilities of 
life as in Mr. De Mozvre's hypotheſis) will 
be, in the moſt convenient round ſums, ſup- 
poſing none admitted above 50 years of age, 
ſeven guineas in annual payments to be con- 
tinued during marriage, and to begin imme- 
diately; beſides four guineas in preſent mo- 
ney for every year, as far as 15 years, that the 
huſband's age exceeds the wife's, if he is 
between 40 and 50, and three guineas on the 
ſame account if he is under 40: Or, if the 
whole value of the expectation is given in 
one preſent payment, 70/. added to a guinea 
and half, for every year that the huſband's 
age falls ſhort of 50, beſides the payment juſt 
mentioned on account of diſparity of age. 


If 
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I the annuities are made to be annuities 
during widowhood, and not during e, and 
the advantage ariſing from hence, is ſuppoſ- 
ed equivalent to the difference between the 


improvement of money at 4 per cent. and its 


real improvement; the value of the expecta- 
tion juſt mentioned, (that is, its value at 
4 per cent.) will be fix guineas in annual pay- 
ments; beſides three guineas in preſent mo- 
ney, for every year that the, huſband's age 
exceeds the wite's, if he is between 40 and 
50; and 2 guineas, if he is under 40: Or, if 
the whole value of the expectation is given in 
one preſent payment, 56/. added to 1/. 5s. 
for every year that his age falls ſhort of po, 


beſides the payment laſt mentioned on ac- 


count of inequality of age (a). 


(a) Suppoſing 16 years the only term, the annuity 
201. and intereſt at 4 per cent. the proper payments will 
be nearly, in the caſe of equal ages and ſingle payments, 
461.—401.—291. as the age of the man is 30, 40, or 50. 
Or, in annual payments, l. 3.80.—1. 3.66.—1. 3. 13.—Sup- 
poſing the woman's age 1o years leſs than the man's, the 
fame values will be, in ſingle payments, J. 58.92.—1. 56.56. 
I. 5 3.66. — In annual payments J. 4. 63.— 1.5. — J. 5 41.— 
It appears, therefore, that a ſociety, ſuppoſing money im- 
proved at the rate of 4 per cent. might entitle all married 
men indiſcriminately, who are under 50 years of age, to ſuch 
an expectation as this for their wives, for either 60 l. in 
one payment, or five guineas in annual payments. — But 
equity requires, that different payments ſhould be madeg 
according to the different comparative ages of men and 
their wives; and Tables might be formed for ſhewing, at 
one view, what theſe different payments ought to be in all 
caſes. If ſuch Tables are wanting, recourſe muſt be had 
to ſome ſuch eaſy rulęs as thoſe I have ſtated above. 
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He that will give himſelf the trouble to 

calculate, agreeably to the directions in the 
Queſtions to which I have referred, will find 
that, taking all particular cafes together, the 
rules now given come as near the truth as 
there is reaſon to deſire in an affair of this 
nature, the defects in ſome caſes being nearly 
compenſated by the exceſſes in others. 
I have calculated here, as well as in moſt 
other places, from Mr. De Morvre's hypo- 
theſis, becauſe its conformity to the three 
Tables which I have ſo often mentioned, 
convinces me, that it gives a proper medium 
between the different values of 79wn and 
country lives. In the country the probabili- 
ties of life are much higher; but in Lonabn, 
and probably in all great towns and ſome 
ſmaller ones, they are much lower. 

It is proper to add, that, according to the 
values of lives and ſurvivorſhips deduced both 
from the London and Dr. Halley's Table, and 
taking intereſt as low as 3 per cent. all wo- 
men whoſe huſbands are under 50 years of 
age, might be entitled to an annuity of 241. 
during de (the firſt payment to be made at 
the end of the year in which they ſhall be 
left widows) for the ſum of 1001. ſuppoſing 
37. additional given on account of every year 
that they are younger than their huſbands.— 


At 4 per cent. an annuity of 30l. might be 
granted on the fame terms, 


In 
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In the year 1690, the company of Mercers, 
in London, adopted ſuch a ſcheme as that 
laſt mentioned. For 100 J. in one preſent pay- 
ment, they entitled every ſubſcriber to a /:fe- 
annutty for his widow of go/.; and this, at 
that time, (when money bore 8 per cent. in- 
tereſt) Was conſiderably leſs than the value 
of the money advanced, ſuppoſing men and 
their wives of equal ages. As the intereſt 
of money ſunk, they ſunk alſo the annuity, 
firſt to 25 J. and then to 20. and 15 J. But at 
laſt, after carrying on the ſcheme for above 
50 years, finding the burden of the annui- 
tants too heavy, and likely to go on increaſ- 
ing, they were obliged to drop the ſcheme 
and to ſtop payment. In a little time, how- 
ever, by a parliamentary aid of 30000. per ann. 
which they are now enjoying, they were re- 
ſtored to a capacity of making good all their 

engagements, and of paying their arrears. — 
Their failure, is, indeed, much to be lamented ; 
for, in conſequence of it, the public has loſt 
the benefit of an inſtitution, that for many 
years promiſed the happieſt effects, by en- 
couraging marriage, and affording reliet to 
indigence. The rapid fall of the intereſt of 
money; their admitting purchaſers at too ad- 
vanced ages; and, particularly, their paying no 
regard to the difference of age between huſ- 
bands and their wives, muſt have contribut- 
ed much to hurt them. Some of the prin- 
cipal cauſes, therefore, which have hae 
them 
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them unſucceſsful, may be now avoided ; 
and for this reaſon I ſhould be glad to ſee 
ſome ſimilar ſcheme, providing, as this did, 
annuities for fe, and not for widowhood, un- 
dertaken. If well planned it would, I think, 

be a proper object of Parliamentary encou- 
ragement. 

It muſt, however, be remembered, that 
the iſſue of the beſt ſchemes of this kind 
mult be in ſome degree uncertain. For want 
of proper obſervations, it is not poſſible to 


determine what allowances ought to be made, 


on account of the higher probabilities of life 
among females than males. No prudence 
can prevent all loſſes in the improvement of 


money; nor can any care guard againſt the 


inconveniencies to ſuch ſchemes, which muſt 
ariſe from thoſe perſons being moſt ready to 
fly to them who, by reaſon of concealed diſ- 
orders, feel themſelves moſt likely to want 
the benefit of them. 

The ſocieties, therefore, gn which I have 
remarked in the firſt ſection of this chapter, 
would have reaſon to take warning from what 
has happened to the Mercer's Company, were 
the ſchemes on which they are formed per- 
fectly unexceptionable. But I have demon- 
ſtrated that theſe ſchemes are very defective; 
and that the longer they are carried on, the 
more miſchief they muſt produce. Tis vain 
(as appears from Queſt. III.) to form ſuch 
eſtabliſhments with the expectation of ſee- 

6 | 10g | 
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ing their fate determined ſoon by experience. 
If not more extravagant than any ignorance 
can well make them, they vill go on proſ- 
perouſly for 20 or 30 years; and, if at all tol- 
erable, they may ſupport themſelves for 50 
or 60 years; and at laſt end in diſtreſs and 
ruin. No experiments, therefore, of this ſort 
ſhould be tried haſtily. An unſucceſsful ex- 
periment muſt be productive of very perni- 
cious effects. All inadequate ſchemes lay 
the foundation of preſent relief on future ca- 
lamity, and afford affiſtance to a few by diſ- 
appointing and oppreſſing multitudes. 

As the perſons who conduct theſe ſchemes 
can mean nothing but the advantage of the 
public, they ought to liſten to theſe obſerva- 
tions. At preſent their plans are capable of 
being reformed ; but*they cannot continue 
ſo always; for the greater number of exor- 
bitant payments they now make to annui- 
tants, the more they conſume the property 
of future annuitants, and the leſs praQti- 
cable a retreat is rendered to a rational and 
equitable and permanent plan (3). They 
ſhould, therefore, immediately (6) either reduce 


(a) See p. 82, 83. Sect. I. 


(2 Thus; was the London Annuity Society to make 

their loweſt annuity 10/7. the next 201. and the higheſt 
301. they would probably be ſafe. But, after proceeding 
on their preſent plan ſome years longer, ſuch a reduction 
would by no means be ſufficient, 


their 
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their ſchemes, or change them into one of 
thoſe which I have propoſed. But, I am afraid, 
this is not to be expected. The neglect with 
which they have received ſome remonſtrances 
that have been. already made to them, gives 
_ reaſon to fear, that what has been now ſaid 
will be in vain ; and that thoſe who are to 
come after them, muſt be left to rue the con- 
ſequences of their miſtakes. 


SECT. vc: 


O Y Schemes for providing Annuities for Old 
3 N 


A* General diſpoſition has lately ſhewn it- 
ſelf, to encourage ſchemes for granting 
annnities to perſons in the latter ſtages of life; 
and this has occaſioned the 6th Queſtion in 
the former Chapter; and, as a further and 
more particular direction in * of this kind, 


I have thought it neceſſary here to give the 
N * 


Values 
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| Values in annu-} 
al payments, till 
zo, to begin at 


Values of 1/,per | Values in one 
ann. for life, af · | preſent payment, 
ter 50, to per - intereſt 4 per 


— .. 


Intereſt 
Intereſt 


ſons whoſe ages | cent, 


10 
15 
20 
25 
SV: 
35 
40 


4 
1.53. 


7 42.4 


1.235 


2.028 


2.594 


3-309 
4.4.4.6 
3-953 


3 per cent. 


2.444 
2.989 
3-044 
4.508 
5.667 


| 7.232 


2.015 


— 


the end of a year, 


| intereſt 4 per ct. 


0789 
106 
146 
203 
297 
+466 
822 


3 Per cent. 


| .I13 
146 


193 


259 
366 


559 


—⁵⁰ 


Values of the | oﬀ | f 
ſame annuity, 


after 55, to ages 5 | [- [ | 


2.937 
3.632 
4.708 
6.115 


30 
35 

"mY 
45 


2.114 


2.722 
37 


* 5.088 


.167 
241 
394 


Values of the 


ſame annuity, 


after 60, to ages 


35 
40 
45 
50 


2.234 
3-943 


| 4-255 


1.667 


2. 290 


2.923 
3.811 


5.061 


793 


135 
203 
37 


| .600 


.168 


245 
384 
679 
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: The numbers in the 2d and zd columns 
of this Table, multiplied by any annuity, 
will Sire the value of that annuity in a /ing/e 
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payment, to be enjoyed for life, by the ages 
correſponding to thoſe numbers in the firſt. 
column, after the age mentioned at the head 
of that column. —And in the ſame manner; 
the numbers in the 4th and 5th columns will 
give the values in annual payments. —Thus: 
The value of 44/. per annum, to be enjoyed 
for life, after 50, by a perſon now 40, (inter- 
eſt at 4 per cent.) is 5.96, multiplied by 44, 
or J. 261.9, in a Angle payment; and . 822, 
multiplied by 44, or J. 36.16, in annual pay- 


ments 'till 50, the firſt payment to be made 
at the end of a year. 


In order to find the fame values, partly in 
annual payments, and partly in any given en- 
trance or admiſſion-money ; ſay ; © As the va- 
„ lue of the given annuity in a ſingle payment, 
(found in the way juſt mentioned) is to the 
« given entrance- money; 10 is its value in an- 
** nual payments, to a fourth proportional ; 
« which, ſubtracted from the value in annual 
« payments, the remainder will be the annual 


« payment due, over and above the given 
125 entrance - money. 


ER AMI K. 


Suppoſe a perſon now 40, to be willing to 
pay 200/. entrance-money, be/ides ſuch an 
annual payment for 10 years as ſhall, toge- 
ther with his entrance-money, be ſufficient 
| . 50 
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to entitle him to a life-annuity of 447. after 
50. What ought the annual payment to be? 


ANSWER. 


4 8. 55. For, J. 261.9, is to 200/. as 
1.36.16, to J. 27.61; which, ſubtracted from 
36. 16, the remainder i 1s : 8.55. 


This Table has been N from the 
probabilities and values of lives in Tables III. 
and VI. The probabilities of life among the 
inhabitants of London, are (as I have often 
had occaſion to obſerve) much lower than 


among the generality of mankind ; and the 
values in the preceding Table, had they been 
given agreeably to the London Obſervations, 
would have been leſs. But, certainly, an 


office or ſociety, that means to be a perma- 


nent advantage to the public, ought always 


to take higher rather than lower values, 
for the ſake of rendering itſelf more ſecure, 


and gaining ſome profits to balance 14 and 
EXPENCES. 


There have lately been eſtabliſhed, in 
London, ſeveral ſocieties for granting ſuch 
annuities as thoſe now mentioned ; and he 
— will compare their true valaes. as they 

y be learnt from the preceding Table, 


2 80 the terms of admiſſion into theſe ſocie- 


ties, as given in their printed Abſtrafts and 


- — — ms — 3 
* GP . 3 __ 4 - * eo OS WS — — _ — —_ — — —— "AX i = — 
2 8 OP 2 1 N 5 — — — _ — n Ee " 
"= * = * 2 q — — 22 i 5 — ag CE DRL — —_— — — 4 == — - 8 — | — ä oO a EDITS IR Fant EE, De » - — - _ " — p ; 
= * . « 5 ES hc © — — ps 3 E — 2 on * 2 _ __ cu ” (En 2 8888 2 5 — 3 - , . . * — — — 
7 „ F 1 10 IE Flo Ko, Wy 3 _ — Bi — CP Le oy TSR - . — - . — 1 . > oy og nag tie wa oy MAE" hs — — . — - - - — — Ir 8 i ay 
e . SIE A : _ F 4 - Y : — r — 7 — 8 Fe N — 8 1 - . — eS— > — 5 —— EY en . "x 
— x Ho — TBF * —— * ” 4 D - . 1 . 8 N 5 5 — = — — DAP Mt 1243 a.” 2 
- . _ — oc ** * _ 10 * — — 2 _—_— a * > How. 17 * * — — — — — 2 T - — - — 
* 5 TY WE, THI EM a, . — * 


# 1 — C UC ᷣ . ]7Ü—·1 
F — — . 2 — — 5 W 

— . — — — note do — — et 
* w 


. = 5 8 
L P * 
— 


« r ee a wy we 


— % 
a — 2 * — 7 — * - 
2 * . = 0 dy + ent : 2 9 — RES _— Er En OE — . 1 4 - 
* e B * * = , * — C — { — 2 2 * 5 WS , th 33 0 2 — — — r 1 - 
, , . N i hs . 5 4 : . - pots IE 4 1 e * e . SN R << e * NI . . * — CEP 52 99— oY IA * 
a - 1 . 2 — + wo 4X 22 4 DT - * N 2 DEE - * rn hn... * 1 - * 1 = — 8 — E ax PPG Tong ot 5 _——— —— — — us 
> 7 g - — 7 3 2 4 IO 2 FS Sad 122 4 Werds wed me. IL" 4 i 2 CDRS 8 3 — 4} 7 - 3 = >a. * n 1 3 a =_ on; — * REF. *r 
— „ th * | * ik n — — * wi . CO. — . WER ons P We — 2 . Mn . 1 — FR r enraged r — * * © RAR te EET ts a —— ; * offs „ a 
** . 1 3 46 CR _ 8 * n 0 L 5 2 * . -vag - of ——— = AP TASTES: I TEgt Eg, OT LODI n . 7; == 0 1 » =; . — * , 
Ex ang at Se EF + * <4 72 2 „ 2 — 2 <6 ALY. > . > - 4 * PER. * 2 - 2 n 0 7 : = * - r r ER <2 F.- I 5 Ae — MD . ce ET. —— — 
— 3 * — * EE FSI Bode BF EEE Canto, gt ; 2 — ets ER 4 . eee CN 8 Coen cd 2 . n 2 * K nn 1 2 — o l = = = EE ET 
= 2 2 L IT REA ; x * 2 ——— . 5 . l hg 2 e — — — ö * 3 r ol — = as , — 
r — . 5 — r 2 7 Me hy 2... A _ l a v 8 : : D . . — re > 5 ; » uy ; : — toy 1 N 
8 X * 5 2 — l — . r * 7 * ——— — n 5 w_ : 2 e 3 „ — * g — — - —— Dr r 
* 2 og OST FTI a " 24 ft 9 . — — — ov —— A . \ D 22 —— * * 5 Þ anc T by hens 7 2 —— n — as as pot. <a — "1 = _ 2 — — —— SE 
h l 2 4 5 — — - ESI mod | 3 —— re \ 1 2 — - . * 8 — * — — 2 1 port 4 * 
n „„ 320 oe oe RN NTT BR . 3 


NN —— —— — — kZʒ—ꝛ La 


* 
— — — — — —p—— 
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Tables, ruſt be ſurpriſed and ſhocked, They 


are all impoſitions on the public, proceeding 


from ignorance, and encouraged by credulity 
and folly. 


It has been ſhewn; that the proper pay- 


ment, (allowing compound intereſt at 4. per 


cent.) for an annuity of 441. to be enjoyed by 
a perſon now 40, for what may happen to 
remain of his life after 50, is 200 J. in admiſ- 


fron-money ; beſides J. 8. 5 5, or 8 J. 11s5., in an- 


nual payments 'till he attains to 50, the firſt 
of theſe payments to be made at the end of 
a year. — The conditions of obtaining this 
annuity, according to the Tables of the Lau- 
dable Society of Annuttants for the benefit of age, 
are 76/1. 17s. in admiſſion-money; and 6/. 14.5, 


in annual payments. — According to the Ta- 


bles of the ſociety of London Annuitants for 
the benefit of age, the conditions of obtaining 
the ſame annuity are 3o/. in admyron-money, 
and 10/. in annual payments. —The Equitable 
Society of Annuitants requires for the ſame 


annuity 38/. 10s. in admiſon-money, and 121. 


in annual payments. The true value 1s, over 


and above the admiſion-money juſt mentioned, 


an annual payment of 30l. 175. (intereſt reck- 
oned at 4 per cent.) or an annual payment of 
361. 15s. (intereſt reckoned at 3 per cent.)— 


The London Union Society for tbe comfortable 
Support of aged members promiſes an annuity 


of no leſs than 50 guineas for life, after 50, 
to 
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to a rk now 40 for 40/. 10s. in admiſ- 
ſiong money, and 7“ in annual payments. 
The Amicable Society of Annuitants for the 
benefit of age, promiſes an annuity of 251. per 
annum, tor life, to a perſon now 40, after at- 
taining to 50, for 28 J. 165. in admiſton- mo- 
ney, and 61. in annual payments. — The true 
value of this annuity is 28/7. 16s: in admi/- 
 fron-money, and 17/1. 8s. in annual payments, 


(intereſt ſuppoſed a 4 per cent.); or the ſame 


ſum in admiſſion-money, and 20/. 18s. in an- 
nual payments, intereſt ſuppoſed at 3 per cent. 
The Provident Society for the benefit of age 
promiſes an annuity of 251. to a perſon now 
40, after attaining to 50, for 34 guineas in 
admiſſion- money, and eight guineas in annu- 
al payments. The true value is, 34 guineas 
in admiſſion- money, and 151. 125. in annual 
payments, intereſt at 4 per cent.; or, the ſame 
ſum in aamiſſian- money, and 19. in annual 
payments, intereſt being at 3 per cent (a). 
But I will not tire the reader, by going, in 
this manner, thro' the ſchemes of all theſe ſo- 
cieties. The contrivers of them, it is certain, 
can know nothing of the principles on which 
the rule in Queſt. VI. and the demonſtration 
of it in the Appendix is founded; and, there- 
fore, if unwilling to be guided by the autho- 


(a) The account here given of the terms on which a 
perſon whoſe age is 40, is admitted into theſe ſocieties, I 
have taken from their printed Tables as they ſtood at the 


end of the year 1770.,—ln the younger ages the dehci- 
encies are greater. 
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rity of mathematicians, it may not be poſſi- 
ble to convince them of their miſtakes, I 
will, however, offer to them the following 
demonſtration, which will be underſtood, 
without difficulty, by every one who knows 
how to compute (a) the increaſe of W 
at compound intereſt. 
Feds value of a life at 50, (intereſt being 
4 per cent.) is 114 years purchaſe by Table 
VI. For an annuity, therefore, of 441. per 
annum for life, to be enjoyed by a perſon at 
this age, 498/. ought to be given. Two in 
three of a number of perſons at the age of 32 
will, (by Tables III, IV, and V,) live to 503 
and therefore, in order to be able to pay an 
annuity to them of 441. for life, after 50, tbe 
money now advanced by every zhree, ought 
to be ſuch as will, in conſequence of being 
laid up to be improved, increaſe in 18 years 
to double 498. or to 996/.—From the pre- 
ceding Table it may be learnt, that the mo- 
ney which ought to be advanced by every 
ſingle perſon is 165/. or by three perſons 
495. and this, in 18 years, will double it- 
ſelf, or increaſe to juſt the ſum that will 
then be the value of the annuities to be paid. 
 —But the money required in this cafe by the 
Laudable Society, is 141. 115. 9d. from each 
member at admiſſion, beſides 4 annual pay- 
ment of 4J. The admiſſion- money, there- 
fore, of two members, being 29/. 35s. 64. 


(a) The eaſieſt method of doing this, is taught in the 
rules annexed to the Tables in the APPENDIXJ l 


may 
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may be increaſed to twice this ſum, or to 
581. 76. An annual payment of 40. for 18 
years will, if perfectly improved at 4 per cent. 
compound intereſt, increaſe to 1021; and two 
ſuch annual payments will increaſe to 2041. 
The whole pay, therefore, of 729 mem- 

bers will produce at the end of 18 years 
2621, 75. — A third part, I have ſaid, will 
die without attaining to 50, and theſe will 
live one with another 19 years. An annuity 
of 4/., for this time, will produce a capital of 
421. 6s; and this capital improved for nine 
years more will increaſe to 601. The whole 
profit, therefore, from the member who will 
die is, his admiſſion- money doubled and 
added to 60/. or 891. 35s. 6d. And this ſum 
added to 2621. 75. makes 3511. 10s. 64. 
the whoſe money with which the ſociety can 
be provided, at the end of 18 years, to bear 
the expence of zZ49 life-annuities, worth to- 
gether 9961. ns 
By a ſimilar computation it may be found, 
that the improvement of money at only 2 per 
cent. will ink the former ſum to 3241. at the 
fame time that the value of the annuities wil! 
be rated to 100. e 
The deficiencies in the ſchemes of all the 
other ſocieties, except the Provident Society, 
are no leſs conſiderable (a), — What confu- 
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ſion then muſt they produce ſome time or 
other ? How barbarous is it thus to draw mo- 
ney 


% 


the value of an annuity was nothing determinate in itſelf, 


but depended on the number of perſons who have been 
purchaſers. But the true deſign may perhaps be, to 


_ quicken the public in their applications. 


Should any of theſe ſocieties, ſenſible of their miſtakes, 
reſolve to reform themſelves, they ought to conſider, that 
this cannot be done by only obliging future members to 
pay the juſt values of the annuities promiſed them. All 
the preſent members muſt likewiſe, beſides raiſing their 
payments, make compenſation for what they have hi- 
therto paid too little ; and this compenſation is to be cal- 
culated in the following manner.—“ Find the whole 
© amount to the preſent time of the payments which have 
„been made. gudtract this from the whole amount of 
de the payments which ſhould have been made; and the 
©« remainder will be the compenſation required.“ 

EXAMPLE, In the Laudable Socieiy of Annuitants, th 
condition of a title to 441. per annum for life, after 50, to 
a perſon at the age of 40, was, 4 years ago, 341. 175. 
in admiſſion- money, beſides an annual payment of 61. 
145, till he attained to 50. — The admiſſion- money will, 
(reckoning compound intereſt at 3 per cent.) amount in four 
years to 391. 4s. and the annual payment to 281. The 
whole amount, therefore, of the Ramone of a member 
admitted 4 years ago, is 67 J. 45.— But the value of the 
annuity was 374. 4s. in annual payments, beſides 34/. 
175. in admiſſion- money; and theſe payments, during 
the 4 years, would have amounted to 1951. The diffe- 
rence, therefore, between theſe two amounts, or 127/. 
165. is the compenſation which ſuch member ought to pay; 
and if he continues a member without paying it, (be- 
ſides raiſing his annual contribution to 371. 45s.) he muſt 
either loſe his annuity, or owe it to injultice. 

I have taken intereſt here at 3 per cent. becauſe I think 
theſe ſocieties cannot reaſonably depend on always im- 
proving the money they receive at a higher rate. 

Since I writ the above, I have found, that the admiſ- 
ſion- money required by this ſociety has lately received 

| | | another 
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ney from the public by promiſes of advantages 
that cannot be obtained? Have we not al- 


ready ſuffered too much by bubbles ? And, if 
en elſe can check the frenzy that en- 


courages them, ought not the legiſlature to 
at poſe its authority? 


I do not, however, mean to condemn all 


inftications of this kind. They may be very 


uſetul, if the full values are taken, and pro- 


per care is uſed in the zmprovement of money. 


| Intereſt, in theſe caſes, ought not to be reck- 
oned higher than 3 per cent. and, ſuppoſing 
money improved at this rate, a perſon, for a 
ſingle payment of 5o/. before he is 40, 
might be entitled to a life-annuity of 10 gui- 
neas after 55; or, if he chuſes it, to a life- 
annuity of 17/. after 60. But if he pays the 


ſame ſum before he is 34, he might be enti- 


tled to a life-annuity of 14/7. after 55, or 22/7. 


after 60. 251. might purchaſe for him half 


theſe annuities; and 100/. double. 
A ſociety or office that would go on this 
plan, might do great ſervice. Perſons in 


another advance. At the age of 40, in particular, it is 
advanced to 1081. 76. hen they have further either ad- 
vanced the admiſſion- money to double this ſum, or tr:pled 
the annual payments, they will be almaſt right with reſpect 


to this particular age, provided the compenſation money, Juſt 
mentioned, has been paid. 


Theſe ſocieties, tho' their plans are ſo inſufficient, may, 
after beginning their payments to annuitants, continue 


them 15, or, perhaps, 20 years; but it will be by rob- 
ping all the younger members. 
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34, he might entitle her, aſter the ſame ages, 
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the lower ſtations of life might be brought 
to a habit of induſtry, in the beginning of 
life, by ſtriving to get 25/, or 5o/. before- 
hand in order to purchaſe ſuch annuities, and 
thus to make proviſions for themſelves in the 
more advanced parts of life, when they will 
be incapable of labour. 

There are now eſtabliſhed in Holland ſome 
inſtitutions of this kind. Any poor perſons 
there, I am informed, who can, before they 
attain to a particular age, lay up 5o/. wp. 


make uſe of it in buying for themſelves a 
right to be admitted, when go, or at any 
time afterwards, to houſes prepared on pur- 
pou for providing them with all the con- 


niencies of lodging and board. This is an 
excellent inſtitution; and I wiſh there was 
ſome imitation of it in this kingdom. 

Conſiderable profits would, in this caſe, be 


received, from the payments of me wha 


would chuſe to delay going into ſuch houſes; 
and of others who would grow rich enough 
to be above them. 

It is proper to obſerve here, that institut ⸗ 
ons of this kind would furniſh one of the 


ae ways of providing for widows.—A mar- 


ried man might, by paying 1004. before his 
wife attained to 40, entitle her, after 55, or 


60, to a life-annuity of 21/. or 34/. Or, by 


paying the fame ſum before ſhe attained to 


to 
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to a life-annuity of 28/. or 44/. (a); and in 
this caſe he would have a chance of ſharing 
himſelf in the benefit of the annuity. 

have called this the /afe/t way of provid- 


ing for widows, becauſe attended with none 


of the dangers ariſing from diſproportion of 


age between men and their wives, and from 


the admiſſion of perſons labouring under con- 


cealed diſtempers. | 


I cannot conclude this Section, without 
mentioning the following plan of a proviſion 
for Old Age. . . 


Let 13 guineas be given as entrance- money; 


and let beſides 1/7. 21. 31. 41. &c. be given 


at the beginning of the 1ſt, 2d, 3d, 4th, &c. 
years, as the payments for theſe years reſpec- 
tively ; and let the laſt payment be 16/7. at 
the beginning of the 16th year. All theſe 
payments put together will, according to the 


probabilities of life in the 3d, 4th and 5th 


Tables, (intereſt being at 4 per cent.) entitle 
a perſon, whoſe age was 40 when he begun 


them, to an annuity, after 15 years, begin- 


ning with 15. and increaſing at the rate of 
1/, every year, till, at the end of 15, years 
more, or (6) when he has attained to 70, it 


(a) The ſame payment before 3o, would entitle to an 
annuity of 221. after 50, 

(5 According to the probabilities of life in the London 
Table, this annuity ſhould be greater. —A Theorem for 
finding what the annuity ought to be in theſe caſes, is 
given in the Appendix, Note (I). 
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becomes a ſtandjng annuity of 3o/. for the 
remainder of his life. 

If the addition of three guineas is made ta 
the entrance-money, for every year that any life 
between zo and 40 falls ſhort of 40, the va- 


lue will be obtained nearly, of the ſame an- 


nuity to be enjoyed by that life, after the 
ſame number of years, and increaſing in the 
ſame manner, till, in 30 years, it becomes 


Hlationary and double. — This plan is particu- 


larly inviting, as it makes the /arge/t payments 
become due, when the near approach of the 


annuity renders the encouragement to them 


greateſt; and as, likewiſe, the annuity is to 
increaſe continually with age, till it comes to 


be higheſt (a), when life is moſt in the de- 


oline, 


(a) The lower part of mankind are objects of parti- 
cular compaſſion, when rendered incapable, by accident, 


ſickneſs, or age, of earning their ſubſiſtence. This has 


given riſe to many very uſeful ſocieties among them, for 


granting relief to one another, out of little funds ſupplied 


by weekly contributions. A ſociety of this kind, formed 
on the following plan, would probably thrive, and might 
on ſome accounts, be even more uſeful than the inſtuu- 
tions in Holland, mentioned in p. 118. | 

Let the ſociety, at its firſt eſtabliſhment, conſiſt of 100 
perſons, all between 30 and 40; and whoſe mean age 
may therefore be reckoned 36; and let it be ſuppoſed wo 


| be always kept up to this number, by the admiſſion of 


new members, between the ages of 30 and 40, as old 


members die off, Let the contribution of each member 


be four-pence per week, making, from the whole body 

an annual contribution of 85/. 1755, —Let it be further 
fuppoſel, that ſeven of them will fall every year into diſ- 
orders, that ſhal] incapacitate them for ſeven weeks.— 


301. | 
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cline,' and when therefore it will be moſt 

uſeful. —It is further a recommendation of 
this plan, that leſs depends in it on the u- 
provement of money than in moſt other 


plans. — But I muſt leaye theſe hints to be 
1 by others. 


SECT. v. 


of the Amicable Society * a derpetagh Af 
rance Office : And the Society for Equitable 
| Aſſurances on Lives and S ur vrvor ſhips. 


T roth Problem has been given, with 


a particular view to the corporation of 


the Amicable Society, for a perpetual Aſſu- 


301. 125. of the annual contribution will be juſt ſuffici- 
ent to enable the ſociety to grant to each of theſe 125. 
per week, during their linefſes. And the remaining 551. 
per annum, laid up and carefully improved, at 3 per cent. 
will increaſe to a capital that ſhall be ſufficient, accord- 
ing to the chances of life in Tables III, IV, and V, to 
enable the ſociety to pay to every member, after attaining 
to 67 years of age, or upon entering his 68th year, an 
annuity, beginning with 51. and increaſing at the rate 
of 11. every year for ſeven years, till, at the age of 75, 


it came to be a ſtanding annuity of 124. for the remain- 
der of life. 


Were ſuch a ſociety to make its contribution ſeven- 


pence per week, an allowance of 15s. might be made, on 
the ſame ſuppoſitions, to every member during ſickneſs ; 
beſides the payment of an annuity beginning with 51. 
when a member entered his 64th year, and increaſing for 


I5 years, till, at 79 it became fixed for the remainder of 


life at 20/. 

If the probabilities of life are lower among the labour- 
ing poor, than among the generality of mankind, this 
plan will be ſo much the more ſure of ſucceeding. 
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rance-Office on fingle lives, kept in Serjeant's- 


Inn. This ſociety was eſtabliſhed in 1706, 
and is the only one I am acquainted with, 
which has ſtood any conſiderable trial from 
time and experience. The annual payment 


of each member uſed to be 6/. 4s. payable 


quarterly; but it has been lately reduced to 
5/. The whole annual income, hence ariſing, 
is equally divided among the nomznees, or heirs 


of ſuch members as die every year; and this 


renders the dividends among the ngmnees in 
different years, more or leſs, according to the 
number of members who have happened to 
die in thoſe years, But the ſociety now en- 


_ gages, that the dividends ſhall not be Hi than 
150. to each claimant, though they may be 


more. — None are admitted whoſe ages are 
greater than 45, or /zſ5 than 12; nor is there 
any difference of contribution allowed on ac- 
count of difference of age. - 
This fociety has, I doubt not, been very 
uſeful to the public; and its plan 1s ſuch, 
that it cannot well fail to continue to be ſo. 
It might, however, certainly have been much 


more uſeful, had it gone from the firſt on a 


different plan. It is obvious, that regulating 


the dividends among the zominees by the 
number of members who die every year, is 
not equitable; becauſe it makes the benefit 
which a member is to receive to depend, 
not on the value of his contribution, but 
on a contitgency; that is, the number of 
members that thall happen to die the fame 

year 
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year with him. This regulation muſt alſo 
ae been diſadvantageous to the ſociety; as 
will appear from the following account of 
the natural progreſs of the affairs of ſuch a 
ſociety, when eſtabliſhed on a right | agg 

Suppoſe a thouſand perſons, whole com- 
mon age is 36, to form themſelves into a ſo- 
ciety for the purpoſe of af/uring a particular 
ſum at their deaths, to ſuch perſons as they 


ſhall name, in conſideration of a particular 


annual-contribution to be continued during 
their lives. Suppoſe the annual contribution 
to be 5/. and the firſt payment (4) to be 
made immediately. Suppoſe, likewiſe, the 


original number of the ſociety to be conſtantly 


kept up by the admiſſion of new members, 
at 36 years of age, in the room of ſuch as 


die. — In Queſt: X. p. 33, it appears, that an 


annual payment, beginning immediately, of 
5]. during a life now at the age of 36, ſhould 
entitle, at the failure of ſuch a life, to 1721. 


reckoning intereſt at 4 per cent. and taking 


Mr. De Motvre's valuation of lives. — A thou- 
ſand perſons, all 30 years of age, will die off 
at the rate of 20 every year. The diſburſe- 
ments, therefore, of ſuch a fociety will be, 
the firſt year, 20 times 172/. or 3,440/. and 
its income will be 5000. It will, there- 
fore, at the end of the year, have a ſurplus 


(a) Such payments, it has been ſhewn, Queſt. VIII. 
p. 28, are better than any half yearly or quarterly payments, 
and at the ſame time they fave ſome trouble. 
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of 15607, to put to intereſt. — In conſe- 
quence of the yearly acceſſions to ſupply va- 
cancies, the number dying annually will be 


always increaſing after the firſt year. In 50 


years it will attain to a maximum; and then, 


the affairs of the ſociety will become ſlatio- 


nary, and the number dying annually will be 
40, and its annual expence will be 6,880/. 
exceeding the annual contribution 1,880/. 
But, in the mean time, by improving its ſur- 


plus moneys, it will have raiſed a capital 


equal to this exceſs, and, conſequently, its 


affairs will be fixed on a firm baſis for all 


ſubſequent times. 985 
Suppoſe now, that ſuch a ſociety, at its 
eſtabliſhment, ſhould reſolve to divide its 


whole yearly income among the nominees of 


deceaſed members. The effect of this would 
be, that no capital could be raiſed; that the 
dividends payable to nomnees would diminiſh 
continually, till, at the time that the great- 
eſt number of members came to die annually, 


or at the end of 50 years, they would be re- 


duced to half; and all claimants, after this 

period, receive too little, becauſe the firſt 
claimants had received too much (a), 

| At 

(a) The reverſe of this will take place, if ſuch a ſo- 


ciety begins with admitting all at all ages, and afterwards 


changes its plan, and limits the age of admiſſion. In this 
caſe, the number of yearly deaths will be greate/t at firſt, 
and the dividends fmallefl, In conſequence of altering its 
plan, the yearly deaths will leſſen gradually, and the i- 


gends rife ; but in time bt would return again to their 
original ſtate, 
| The 
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At the time of the inſtitution of the Ami- 
cable Corporation, the intereſt of money was 
at 6 per cent. and, as they admit all between 
12 and 45, the mean age of admiſſion can- 
not probably be ſo great as 36. It appears, 
therefore, that had they avoided the error 
now mentioned, and gone from the firſt on 
the plan I have deſcribed ; they might have 
all along paid to each ominee 172. beſides 
raiſing a capital much greater, in proportion 

to the number of members, than that I have 
ſpecified; by the help of the exceſs of their 
annual payments above 57. and ſome other 
advantages which they have enjoyed (2). 
Indeed, I cannot doubt but that, with theſe 
advantages, they might, before this time, 
have found themſelves able to pay at leaſt 
200. to each nominee; and at the ſame time 


The following facts incline me to ſuſpect, that this 
remark may be applicable to the Amicable Corporation. 

Firſt. In their original charter, as it is given in their 
printed abſtracts, there is no limitation of age menti- 
oned; but 31 years afterwards, I find a bye-law made 
againſt admitting any perſon who ſhould be above the 
age of 45, or under 12.—Secondly. In their printed 
advertiſements in 1770, it is ſaid, that in 59 years they 
had paid, among 3643 claimants, 378, 1841. from 
whence it follows, that tho' the average of their divi- 
dends, for the laſt 17 years, has been 154/. the ſame ave- 
rage, for 59 years, is only 1047. 


(a) A ſurplus from a thouſand members of only five 


ſhillings per annum, duly improved, at 4 per cent. would, 
In 41 years, produce a capital of 25,0004. 
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126 Of the Amicable Corpbration 
reſtricted themſelves, as they now do, to an 
annual payment of 5/. (a). 


I have already mentioned one inſtance in 
which the plan of this ſociety is not equita- 
ble. Another inſtance of this is, their re- 
quiring the ſame payments from all per- 
ſons under 45, without regarding the diffe- 
rences of their ages; whereas, the annual 
payments of a perſon admitted at 45, ought 
to be double the annual payment of a e 
admitted at 12. 

Further. The plan of this ſociety is ſo 
narrow, as to confine its uſefulneſs too much. 
It can be of no ſervice to any perſon whoſe. 
age exceeds 45. It is, likewiſe, far from be- 
ing properly adapted to the circumſtances of 
perſons, who want to make affurances on their 
lives, for only ſhort terms of years.—Thus ; 
the true value of the aſſurance of 150/. for 


10 years, on the lite of a perſon whoſe age 


is 30, is, by Queſt. XIV. (intereſt being at 3 per 


cent.) 21. 13s. in annual payments for 10 


years, to begin at the end of the firſt year; 


and ſubje to failure when the life fails. But 
fuch an aſſurance could not be made, in this 
ſociety, without an annual payment of gl — 
Neither is the plan of this ſociety at all 


(a) It ſhould be remembered, that all this is faid on 
the ſuppoſition, that proper care has been taken to keep 
out unhealthy perſons ; and that the probabilities of life 
among the members of this ſociety, are the ſame with 


thoſe in the 3d, 4th, and 5th Tables, in the Appendix. 
2 adapted 
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adapted to the circumſtances of perſons, who 
want to make aſſurances on particular ſur- 
vivorſhips. — For example. A perſon poſ- 
ſeſſed of an eſtate, or ſalary, which muſt be 


loſt with his life, has a perſon dependent 


upon him, for whom he deſires to ſecure a 
ſum of money, payable at his death. But, 
he deſires this only as a proviſion againſt the 
danger of his dying ef, and leaving a wife, 
or a parent, without ſupport. In theſe cir- 
cumſtances, he enters himſelf into this ſo- 
ciety; and by an annual payment of 5/. en- 
titles his nominee to 1501. In a few years, 
perhaps, his nominee happens to die; and, 
having then loſt the benefit he had in view, 
he determines to forfeit his former payments, 
and to withdraw from the ſociety. In this 


way, probably, this ſociety muſt have gain- 
ed ſome advantages. But the right method 


would have been, to have taken from ſuch a 


perſon the true value of tue ſum aſſured, 


* on the ſuppoſition of nou- payment, pro- 
« vided he ſhould ſurvive. In this way he 
would have choſen to contract with the ſo- 
ciety; and had he done this, he would have 
paid for the af/urance, (ſuppoſing intereſt at 
3 per cent. his age 30, the age of his no- 


minee 30, and the probabilities of life as in 


the 3d, 4th, and 5th Tables) 3/. 8s. (a) in 
annual payments, to begin immediately, and 
e to 


(a) The value of 1501. payable at the death of a per- 


ton, aged 30, provided he ſurvives another perſon of the 


ſame 
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to be continued during the foint continuante 
of his own life, and the life of his namince. 


All theſe objections are removed by the 
plan of the Society kept in Nicholas-Lane, 
Lombard-Street, which has juſtly ſtiled itſelf 
the Society for Equitable Aſſurances on Lives 
and Survivorſhips. This Society, if due care 
is taken, may prove a very great public be- 
nefit. It was founded, in conſequence of 
propoſals which had been made, and lec- 
tures, recommending ſuch a deſign, which had 
been read by Mr. Dod/on, the author of the 
Mathematical Repoſitory. It aflures any ſums 
or reverſionary annuities on any lives, for 
any number of years, as well as for the whole 
continuance of the lives, at rates ſettled by 
particular calculation ; and in any manner 
that may be beſt adapted to the views of the 
perſons aſſured. That is; either by making 
the aſſured ſums payable certainly at the fai- 
lure of any given lives; or on condition of ſur- 
vivorſhip; and alſo, either by taking the 
price of the aſſurance in one preſent payment; 
or in n payments, during any tingle or 


fame age, is, by Queſt, XI. Chap. I. 1.45. 653 and this 
value divided by 13.43, (the value increaſed by unity, 
of two joint lives both 30) gives J. 3.4, or 3. 83.— 
"The value of the ſame reverſion, according to the pro- 
babilities of life in London, is, 1.49.19, in one payment; 
and 4. 16, in annual payments, during the joint lives, the 
firſt pay ment to be made immediately, 


2 Joint 
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joint lives, or any terms leſs than the whole 
continuance of the lives. In ſhort; the plan 
of this ſociety is ſo extenſive, and ſo impor- 
tant, that I cannot fatisfy my own mind, 

without offering to the gentlemen concerned 
in the direction of it, the following obſer- 
vations, hoping they will not think them 
impetinenf or improper. 

Firſt. They ſhould cooker what diſtreſs 
would ariſe from the failure of ſuch a ſcheme 
in any future time; and what dangers there 
are, which ought to be carefully guarded 
againſt in order to ſecure ſucceſs. I have 

already more than once obſerved, that thoſe 
perſons will be moſt for flying to theſe eſta- 
bliſnments, who have feeble conſtitutions, 
or are ſubject to diſtempers, which they know 
render their lives particularly. precarious : 
and it is to be feared, that no caution will be 
ſufficient to prevent all danger from hence. 

Again. In matters of chance, it is impoſ- 
ſible to ſay, that an unfavourable run of 
events will not come, which may hurt the 
beſt contrived ſcheme. The calculations 
only determine probabilities ; and, agreeably 
to theſe, it may be depended on, that events 
will happen on the whole. But at particu- 
lar periods, and in particular inſtances, great 
deviations will often happen ; and theſe de- 
viations, at the commencement of a ſcheme, 


muſt prove either very fayourable, or very 
unfavourable, 


K | But 
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But further. The calculations ſuppoſe, 


that all the monies received are put out im- 


mediately to accumulate at dec inte- 
reſt. They make no allowance for loſſes, or 


for any of the expences attending manage- 


ment. On theſe accounts, the payments to 
a ſociety of this kind, ought to be more 
than the calculations will warrant. The in- 
tereſt of money ought to be reckoned low; 
and ſuch Tables of Obſervations uſed as give 


the higheſt values. Mr. Dodſon, I find, has 


paid due attention to all this, by reckoning 


intereſt, in his calculations for this ſociety, 


at 3 per cent. and taking the loweſt of all the 


| known probabilities of life, or thoſe deduced 


from the London bills of mortality (a). There 
is, beſides, a liberty provided of making a 


call on all the members, in caſe of any par- 


ticular emergency. It is, therefore, highly 


probable, that this ſociety (provided too much 


money is not ſpent in management) mult be 
ſecure. The laſt expedient, however, would 


be a very diſagreeable one, ſhould there be 


(a) It ought, however, to be remembered here, that in 
felling life-annuities to commence either immediately, 
or after given terms; and alſo in ſome other cafes, the 


values come out % in conſequence of lerer probabilities 


of life. Would it, in ſuch inſtances, be taking an unfair 
advantage, to eſtimate the values by the 3d, 4th, or 5th | 
Table in the Appendix, rather than the London Table? 


Thus; was the ſociety to ſel] 20/. per annum, for life, to 


a perſon now 3o, after attaining to 50, the value, ac- 
cording to Dr. Hally's Table, would, reckoning intereſt 
at 3 per cent. be gol. in a ſingle payment.; but, accord 
ing to the London Table, the value would be only 70 l. 
| Ver 
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ever any occaſion for having recourſe to it; 


and, in order to guard ſtill more effectually 


againſt danger, it would not, I think, be amiſs 


to charge a profit of 3 or 4 per cent. on all the 
payments. — Should the conſequence of this 
prove, that in ſome future period the ſociety 
ſhall find itſelf poſſeſſed of too large a capi- 
tal, the harm will be trifling, and future 


members will reap the advantage. But this 


leads me to repeat an obſervation of particu- 
lar conſequence. 

As this ſociety is guided in every inſtance, 
by ſtrict calculation, it is not to be expected 


that it can meet with any difficulties for 


many years; becauſe, not till the end of 
many years after it has acquired its naximuni 
of members, will the maximum of yearly clai- 


mants and annuitants come upon it? Should 


it, therefore, thro' inattention to this remark, 


and the encouragement ariſing from the poſ- 
ſeſſion of a large furplus, be led to check or 


ſtop the increaſe of its ftock by enlarging its 
| dividends too ſoon, the conſequences might 
prove pernicious. | 
Again. I would obſerve, that it is of great 
importance to the ſafety of ſuch a ſociety, 
that its affairs ſhould be under the inſpection 
of able mathematicians. Melancholy expe- 
fience ſhews, that none but mathematicians 
are qualified for forming and conducting 
tchemes of this kind. —In ſhort ; dangerous 
miſtakes may ſometimes be committed, if the 
K 2 affairs 
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affairs of ſuch a ſociety are not managed fru- 
gally, carefully and prudently. One inſtance 
of this I cannot avoid mentioning. 
A perſon, who deſires to Hure a particu- 
lar ſum, to be paid at the failure of his life, 
on condition of the ſurvivorſhip of another 
life, may chuſe to pay the value in annual 
contributions during the continuance of his 
own ſingle life, rather than during the con- 
tinuance of the joint lives, becauſe the an- 
nual contributions, in this caſe, ought to be 
much leſs. But a ſociety that would prac- 
tiſe ſuch a method of af/urance would hurt 
itſelf; for, as ſoon as the life, on whoſe fur- 
vivorſhip the aſſurance depends, is extinct, 
the perſon aſſured, if then living, would have 
no longer any benefit in view; and, there- 
fore, would make his payments with reluc- 
tance, and, in time, perhaps, entirely with- 
draw them; the conſequence of which would 
be, that the ſociety would ſuffer a loſs by 
being deprived of the juſt value of the ex- 
pectation it had granted. The plan of a ſo- 
ciety ought always to be ſuch, as that the 
loſſes ariſing from diſcontinuance of payment, 
ſhould fall on the purchaſer, and never on 
the ſociety. 
I muſt not forget to add, that it is neceſ- 
ſary, that ſuch a fociety ſhould be furniſhed 
with as complete a ſet of Tables as poſſible. 
This will render the buſineſs of the ſociety 
much more eaſy, and alſo much more capa- 
ble of be vg conducted by perſons. unſkilled 


in 


in mathematics. It will alſo contribute much 
to its /afety. For in all caſes to which Ta- 
bles can be extended, there would be no oc- 
caſion for employing any calculators; and, 
conſequently, a danger would be prevented 
to which, tho' it is not now, it may hereaf- 
ter be expoſed; I mean, the danger of hap- 


pening to truſt unſkilful, or careleſs calcula- 


tors —Mr. Dodſon, I fad: has furniſhed this 
ſociety with ſome important Tables; and his 
ſkill was ſuch, that there is no reaſon to 
doubt, but they may be depended on. They 
have alſo others which, I believe, are ſafe 
and accurate. But there are ſome ſtill want- 
ing which ſhould be ſupplied ; and all ſhould 
be ſubjected to the examination of the beſt 
judges, and afterwards publiſhed ; together 
with a minute account of the principles aſ- 
ſumed, and the method taken in compoſing 
them. Such a publication would be a valu- 
able addition to this part of ſcience ; and it 
would alſo be the means of increaſing and 
eſtabliſhing the credit of the ſociety. 

In Queſtions 4th, 6th, roth, 11th, 14th, 
15th, and 16th, I have, with a particular view 
to this ſociety, given rules, by which may 
be formed every Table it can want, for ſhew- 
ing the values of aſſurances on the whole du- 
ration, or any ferme, of any one or 7402 lives, 
in all poſſible caſes; and nothing but care 
and attention can be neceſſary to enable any 
good arithmetician to calculate from them. 
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Perhaps, this may be as much buſineſs as any 
one ſociety ſhould undertake. Rules, how- 
ever, for finding the values of afſurances, in 
molt caſes, where the whole duration of any 
three lives is concerned, may be found in Mr. 
Simpſon's Select Exerciſes, from page 299 to 
p. 307; and it is not poſſible they ſhould 
follow a better guide, 7 


CHAP. 
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HA FP, M. 


Of PuszLic CREDIx, and the NATIONAL 
DEB. 

HE National Debt is a ſubject in which 
| the public is deeply intereſted. Some 
obſervations have occurred to me upon it, 
which I think important; and for this rea- 
ſon, though foreign to my chief purpoſe in 
this work, I cannot help here begging leave 
to offer them to public attention. 


The practice of raiſing the neceſſary ſup- 
plies for every national ſervice, by borrowing 
money on intereſt, to be continued 'till the 
principal is diſcharged, muſt be in the high- 
eſt degree detrimental to a kingdom, unleſs 


a plan is ſettled, for putting its debts into a 


regular and certain courſe of payment. When 


this is not done, a kingdom, by ſuch a prac- 


tice, obliges itſelf to return for every ſum it 
borrows infinitely greater ſums; and, for the 


fake of a preſent advantage, ſubjects itſelf to 
a burden which muſt be always growing 


| heavier and heavier, till it becomes inſup- 
portable. 


This ſeems to be now the very ſtate of 


this nation. At the REVOLUTION, an era 
K 4 in 
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in other reſpects truly glorious, the practice 
J have mentioned begun. Ever ſince, the 
public debt has been increaſing faſt, and 
every new war has added much more to it, 
than was taken from it, during the preced- 
ing period of peace, In the year 1700, it 
was 16 millions. In 1715, it was 55 mil- 
lions. A peace, which continued 'till 1740, 
ſunk it to 47 millions; but the ſucceeding 
war increaſed it to 78 millions; and the 
next peace ſunk it no lower than 72 mil- 
lions, In the i war it roſe to 148 mil- 
lions; and, at a few millions leſs than this 
ſum it now ſtands, and probably will ſtand, 
till another war raiſes it perhaps to 200 mil- 
lions. —One cannot reflect on this without 
terror. No reſources can be ſufficient to ſup- 
port a kingdom long in ſuch a courſe, Tis 
obvious, that the conſequence of accumulat- 
ing debts ſo rapidly; and of mortgaging poſ- 
terity, and funding for eternity, in order to 
pay the intereſt of them; muſt in the end 
prove deſtructive. Rather than go on in this 
way, it is abſolutely neceſſary, that no mo- 
ney ſhould be borrowed, except on annuities, 
which/are to terminate within a given pe- 
riod. Were this practiſed, there would be 
a LIMIT beyond which the national debts 
could not increaſe; and time would do that 
neceſſarily for the public, which, if truſted to 
the oeconomy of the conductors of its affairs, 
might poſſibly zever be done, 
This, 
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This, therefore, is one of the propoſals to 
which, on this occaſion, I with I could en- 
gage attention.— am ſenfible, indeed, that 
the preſent burdens of the ſtate would, in this 
caſe, be increaſed, in conſequence of the 

greater preſent intereſt, that would be neceſ- 

ſary to be given for money. But I do not 

conſider this as an qbjection of any weight. 

For let the annuity be an annuity for a 100 

years. Such an annuity is, to the preſent 

views of men, nearly the ſame with an annui- 

ty for ever; and it is alſo nearly the ſame in 
calculation, its value at 4 per cent. being 

24+ years purchaſe, and therefore only half a 
year's purchaſe leſs than the value of a per- 

petuity. Suppoſing therefore, the public able 

to borrow money at 4 per cent. on annuities 

for ever, it ought not to give above 15. 7 d. 

per cent. more for money borrowed on annui- 
ties for 100 years: But ſhould it be obliged to 

give a quarter, or even an half percent. more (a), 


the additional burdens derived from hence, 


(a) Theſe annuities might be kept 18 years without 
being much diminiſhed in value; for, ſuppoling intereſt 
at 4 per cent. an annuity for 82 years, is, within a 49th 
part, or 2/. in 98/. worth as much as an annuity for a 
100 years. 


Perhaps, in this way of raiſing money, it might be beſt 
to offer a higher intereſt at firſt, which ſhould fall to a 

lower, at the end of given intervals. Thus, tho' 42 for 
100 years is equal in value to 5 per cent. for 17 years, and 
after that 4 per cent. for 83 years, yet the latter might 
appear more inviting. | 


* would 
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would not be ſuch as could be very ſenſibly 
felt; and the advantages, ariſing from the 
neceſſary annihilation of the public debts by 
time, would abundantly overbalance them. 
Theſe advantages would be, indeed, un- 
ſpeakably great. By ſuch a method of raiſing - 
money,.. the expence of one war would, in 
time, come to be always diſcharged, before 
a new war commenced ; and it would be im- 
poſſible, that a ſtate ſhould ever have upon 
it, at any one time, the expence of many 
wars; or any larger debts than could be con- 
tracted, within the limited period of the an- 
nuities: and, conſequently, it would enjoy 
the invaluable privilege of being rendered, 
in ſome degree, independent of the manage- 
ment of its finances by ignorant or unfaithful 
forants, ninth dt ET 
I muſt add, that it is by no means neceſ- 
0 ſary, that the limited period of the annuities 
9 ſhould be fo long as I have mentioned, or 
1 100 years: And that, at any time before the 
| _ expiration of this period, the public might 
| _ employ any ſurplus monies, in extinguiſhing 
1 part of the annuities, by purchaſing them for 
| itſelf at the market price; and thus it might 
.= aid the operations of time, and keep its debts 
| within any bounds, that its intereſt rendered 
neceſſary.— Our government has, I know, in 
ſome inſtances adopted the plan now propoſ- 
ed; but jt is to be wiſhed that, inſtead of 
| retracting 
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retracting (a) it, as was once done, it had 
been carried much further. 

I am, however, far from intending to re- 
commend this plan as the beſt a ſtate can 


purſue. There is another method of gaining 


the ſame end, which is, on many accounts, 


preferable to it. I mean, * by providing an 


e annual ſaving, to be applied invariably, 
&© together with the intereſt of all the ſums 
“ redeemed by it, to the purpoſe of diſcharg- 
“ ing the public debts: Or, in other words, 


* ING FUND.” 
It is well known, that this plan has been 
alſo adopted by our government; but, tho' 


capable of producing the greateſt effects in 
the egſieſt and ſuręſt manner, it has never been 


carried into execution. It will abundant- 
ly appear from what follows that __ obſer- 
vation is Juſt. 


Suppoſe the annual ſaving to be 100,000/. 


This ſum, applied now to diſcharge an equal 


debt, bearing intereſt at 4 per cent. will tranſ⸗ 
fer to the public, from its creditors, an an- 
nuity of 4, ooo, At the end of a year, 
then, there would be a ſaving of 104, oool. 


which would transfer to the public another 


annuity of 4, 1604. and make che ſaving, at 


(a) In the year 1720, the nation was put to the ex- 


pence of above three millions, in order to reduce ſeveral 
long and ſhort annuities then ſubſiſting, to redeemable 


Perpetuites. 


by the eſtabliſnment of a permanent sixx- 
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the end of two years, to be 108,160/.— | 
Thus, the original fund would go on inereaſ- 
ing, at the ſame rate with money improved 
at 4 per cent. compound intereſt.—At the 
end of three years it would be 112,486/. At 
the end of 18 years, 202,587/. Of 36 years, 
410,393/. and of 95 years (a), 4, 151, 1387.— 
At the end of 93 years, then, the nation might 
be eaſed of above 4 millions per annum in 
taxes; and above 100 millions of its debts 
would be diſcharged, gradually and inſenſibly, 
at no greater expence than 100,000/. per an- 
num; and, without interfering with any of 
the reſources of government; or making any 
other difference, than cauſing funds to be en- 
gaged for a courſe of time to the public, which 
would have been otherwiſe neceſſarily engag- 
ed to its creditors, and which, therefore, muſt 

have been entirely uſeleſs to it. 
It is an obſervation that deſerves particular 
attention here, that, on this plan, it 1s of lit- 
tle importance what intereſt a ſtate is obliged 
to give for money : For the higher the in- 
tereſt, the ſooner will ſuch a fund pay off 
the principal. Thus; a 100 millions borrow- 
ed at 8 per cent. and bearing an annual in- 
tereſt of eight millions, would be paid off by 
a fund, producing annually 100,000/, in 56 
years; that is, in 39 years leſs time, than if 
the ſame money had been borrowed at 4 Per 
cent. 


(4) See the Queſtions annexed to the Tables in the 
Appendix, 
7 It 
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It follows from hence, that reductions of 
intereſt would, on this plan, be no great ad- 
vantage to à ſtate. They would, indeed, 
lighten its preſent burdens; but this advan- 
tage would be balanced, by the addition which 
would be made to its future burdens, in con- 
ſequence of the longer time, during which 
it would be neceſſary to bear them.—I mean 
this on the ſuppoſition, that the ſavings pro- 
duced by reductions of intereſt, are imme- 
diately applied to the relief of the ſtate, by 
annihilating taxes equivalent to them. But 
if that is not the caſe; and if, likewiſe, there 
is either no plan eſtabliſhed for putting the 
public debts into a certain courſe of payment, 
or it is not faithfully carried into execution; 
in (theſe circumſtances, reductions of intereſt. 
may prove hurtful. For, firſt, They would 
only furniſh with more money for ſupplying 
the deficiencies ariſing from bad manage- 
ment. And, ſecondly, As, in fach circum- 
ſtances, they would only retard, and not pre- 
vent the increaſe of the burdens occaſioned 
by the public debts, a period would come 
when the affairs of the ſtate would get to a 
cis; and at ſuch a period, its danger would 
be increaſed, in proportion to the reductions 
of intereſt that had been made. 

In order to underſtand this; let us ſuppoſe 
that a debt, bearing an annual intereſt of five 
millions, is the Whole debt, which a ſtate 
can bear without being ſo much oppreſt as 
| to 
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to be near ſinking. Let it, however, be ſup⸗ 
poſed to have ſtill ſome laſt reſources left, 
which may enable it to bear, for 24 years to 
come, this load, together with every addi- 
tional load, which, during this time, may be 
neceſſary to be thrown upon it. Let it fur- 
ther be ſuppoſed, that at this time, the ſtate, 
urged by the fear of an approaching bankrupt- 
cy, reſolves upon entering into ſome effectual 
meaſures for preſerving itſelf. Certain it is, 
that in ſuch circumſtances, no meaſure /o ef- 
fectual can be purſued, as the eſtabliſhment 
of a /inking fund, and ſuch a faithful applica- 
tion of it as I have explained. Let that then 
be the meaſure entered upon ; and let the 
ſtate be ſuppoſed capable of providing a fund, 
producing a million annually. If all the debts 
bear intereſt at 6 per cent. this fund would 
pay off three fifths of them, within the time 
J have mentioned; or, in 23 years; and the 
ſtate might be ſaved. But if, in conſequence 
of reductions, they bear intereſt at no more 
than 3 per cent. the ſame fund would not give 
the ſame relief, in leſs than double that time z 
and, therefore, a bankruptcy might prove 
unavoidable (a). | 


(a) In ſome other kingdoms a ſpunge might be ap- 
plied in ſuch circumſtances, or the funds reduced one 
half by an act of deſpotiſm, without occaſioning any con- 
vulſions; but this is not poſſible in this free country 
and, it is to be hoped, never will be poſſible. 


I with 
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I wiſh I could think, that there is nothing 
in this repreſentation, that can be applied to 


the preſent ſtate of this nation. The intereſt 


of the public debts has been reduced, at dif- 
ferent periods, from 6 to 5, and from 5 to 4, 
and 3 per cent.; but ſtill they have grown 
with rapidity ; and we now ſee ourſelves over- 
loaded, and in no way of gaining relief. Had 
there been no reductions of intereſt, we ſhould 
indeed, have been in the ſame condition 


ſooner ; but, we might have been relieved 


alſo ſooner, and with leſs difficulty and dan- 
ger. 


What I have now ſaid implies, that a ſtate 


always diſcharges its debts, whatever intereſt 
they bear, by paying the original ſum bor- 
rowed. It may, perhaps, be imagined, that 


when a loan is under par, it may be diſcharg- 
ed at a leſs ex pence. But this is by no means 
ſo practicable as it may ſeem; for it ſhould 
be conſidered, that a public loan, now under 
par, would not long keep fo, after being put 
into a courſe of payment: And, for this rea- 
ſon, as a ſtate can never be obliged, in re- 
deeming its debts, to pay more than the ori- 
ginal ſum borrowed, ſo neither ought it to 
expect, in general, to be able to redeem them 
by paying %. I have ſaid, in general; for 
1 am ſenſible, that at the beginning of the 
operations of a fund, when its produce is 
fmall; and alſo, in a time of war, a ſtate 
might derive great advantages from the low 
price 
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price of its debts. And I am fenfible alſo, 
that conſiderable advantages might be de- 
rived from /oterzes (a), in paying the public 
debts: But /2tteries do great miſchief in a 
ſtate, by foſtering the deſtructive ſpirit of 
gaming. It is wretched policy to make them 
familiar, by recurring to them in the ordinary 
_ courſe. of government. There are great o- 
caſions on which they may be neceſſary, and 
for ſuch occaſions they ſhould be reſerved. 


But to return to the ſubject I have princi- 
pally in view. 

The advantages of putting the public debts 
into ſuch a courſe of payment as I have 
deſcribed, are ſcarcely to be imagined. It 
would give a vigour to public credit, which 
would enable a ſtate always to borrow money 
eaſily, and on the beſt terms. And the en- 
couragement to lenders might be always im- 
proved, without any inconvenience, by mak- 
ing every loan irredeemable, during the firſt 
20 or 30 years; for, there could ſeldom be 
any occaſion, for Omg to diſcharge any 
one loan fooner. 

It might be eafily ſhewn, that the faithful 
1 from the beginning of the year 


(a) Thus; 800,000/. of the 3 per cents. at 87 3 or 
1, ooo, ooo, at 70, might be redeemed with half a million 
of money, conſiſting of 50,000 lottery tickets at 101. each, 
real value; but capable of being fold at 141, as was 
done in ſome of the laſt lotteries, 
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i960, of only 200,000/. annually, would 
long before this time, notwithſtanding the 
teductions of intereſt, have cauſed above 
half the public funds to revert to the 
public, and paid off above 80 millions of 
its debts. The nation might therefore, 
ſome years ago, have been eaſed of the great- 
eſt part of the taxes with which it is load- 
ed. The moſt important relief might have 
been given to its trade and manufactures; 
and it might now have been in much better 
circumſtances, than at the beginning of the 
laſt war; its credit firm; reſpected by fo- 
reign nations; dreaded by its enemies; and 
ready to puniſh any inſult that could be of- 
fered to it. The near view, likewiſe, of ſuck 
a period, during the courſe of the laſt war, 
would have given higher ſpirits. to the na- 
tion, and encouraged it to bear the expence 
occafioned by the war with mote chearful=. 
neſs, and to continue it with vigour for two 
or three years longer; the conſequence of 
which would, probably, have been, gaining 
a full indemniftcation from out enemies, and 
weakening them to ſuch a degree; as would 
have given us effectual ſecurity againſt them 
for many years to eome. A new account 
might alſo now habe been begun; and an- 
other fund, not much more conſiderable, ap- 
plied in the ſame way, would, in 600r70 years 
more, have * not only all that would 

L | have 
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have been now unpaid, but alſo, probably, 
a great proportion of ſuch further debts. ag 

muſt be contracted within this time (a). And 
thus, without any expence that could be ſen- 
ſibly felt, its debts, as ſoon as they began to 
grow heavy, might have been conſtantly re- 
duced to a half, or a third; and not only all 
danger, but all conſiderable : inconvenience from 
them prevented. 

All I have now ſaid, ſuppoſes a W fund 
with a general appropriation to the payment 
of the public debts. The ſame ends might 
be anſwered by particular funds, with ſmall 
ſurpluſſes, appropriated to particular debts. 
In the wars of King William and Queen Anne, 
6 per cent. intereſt was given for all loans. 

It would have been eaſy to have annexed to 
each loan a fund producing a furplus of 11. 
per cent. after paying the intereſt ; and ſuch a 
ſurplus would have been ſufficient to annihi- 
late the principal of every loan in 33 years. 
Had this plan been followed, the diſengage- 
ment of the public funds, and the relief at- 
tending it, would have begun 50 years ago; 
and the debts contracted, ige the ag 


(a) One of the and objects of taxation in a 1 
is celibacy. I doubt not, but that by a fund ſupplied only 
from hence, the end I have in view mi ht have been 
eaſily accompliſhed ; and, conſequently, the very means. 

of paying off the debts of the nation, oa at the 


ſame time the means of increaſing its chicf ſtrength, by 


of 


Fromating: population m it. 
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of King Witham and Queen Anne, would have 
been all cancelled near 20 years ago, without 
any of that trouble; tumult and diſtreſs, which 
have been occaſioned by reductions of intereſt; 


and by the various ſchemes which have been 


tried for leſſening the debts (a). A fund; 


yielding 1/. per cent. ſurplus, annexed to a 


loan at 5 per cent., would diſcharge the prin- 
cipal in 37 years (5). At 4 per cent., in 41 
years. At 3 per cent., in 47 years. 


Theſe obſervations relate only to what 
might have been the ſtate of the nation with 


. reſpe& to its debts, had a right plan been 
purſued from the firſt. But it will be aſked, 


What can be done with them as they are? — 
I wiſh I was able to give a more ſatisfactory 
anſwer to this enquiry. Every one mult ſee 
our proſpect to be diſcouraging, and our ſtate 


hazardous. Some have thought, that a good 


() The ſums to be laid out would; in this-caſe, be ſo 


ſmall at firſt, that it-would be proper to employ them in 
purchaſing part of the loan to be annihilated at the prices 
in the poblie market; and this, as far as it can be car- 
rled, is the moſt eaſy and quiet and ſilent way poſſible 
of extinguiſhing the public debts. | 

6) I have all along ſuppoſed the produce of the pub- 
lic funds to come in yearly. The truth is, that it comes 


in balf-yearly ; but this gives no advantage in the pay- 


ment of the public debts worth taking into account. 1/7. 
per annum, together with its growing ihtereſt, at 4 per 
cent. taken yearly out of 100 J. will teduce it to nothing 


in 41 years; if taken half-yearly, it will annibilate the 


ſame capital only four months and 12 days ſooner. Sze 
the Queſtions annexed to the Tables in the Appendix. 


E11 method 
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method might be found out of diſchargiig 
the national debt, by life annuities. The fol- 
lowing obſervations "will e how RAND an 

imagination is. 
I Let us ſuppoſe, that 13; 4 is to 
be paid off, by offering to the public cre- 
ditors life-annuities, in lieu of their 3 fer 
cents. A life at 60, ſuppoſing intereſt at 3 
per cent., and the probabilities of life as in 
the Bre/law, Norwich, and Northampton Ta- 
bles of Obſervation, is worth 9 years pur- 
chaſe: A life at 30 is worth 1 5 years pur- 
chaſe. . Certainly, therefore, no ſcheme of 
this kind would be ſufficiently inviting, which 
did not offer 8 per cent. at an average, to all 
ſubſcribers. Let us, however, ſuppoſe, that 
no more than 7: is given; and that there are 
33333 ſubſcribers, at 1000/7. ſtock each, for 
which a life-annuity is to be granted of 75. 
or, for the whole ſtock ſubſcribed, two mil- 
lions and a half. A million and a half ex- 
traordinary, therefore, muſt be Provided a 
every year, towards paying theſe annuities. 
Let us further ſuppoſe that the ſubſcri- 
bers are perſons between the ages of 30 and 
60; and that the numbers of them, at all 
the intermediate ages, are in the ſame pro- 
portions to one another, with the proportions 
of the living at theſe ages, as they exiſt in 
the world, or, as they are given in Tables of 
O er vation. Let us again ſuppoſe, that as 
thele, annuitants die off, they are immediately 
3 988 replaced 
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replaced by others, who are continually of- 
fering themſelves at the ſame ages, and in 
the ſame proportional numbers at "theſe ages, 
with thoſe of the original ſubſcribers at the 
time they ſubſcribed; in conſequence of 
which, the whole number of annuitants will 
be kept always the ſame. In theſe circum- 
ſtances, it will be 30 years, at leaſt, before a 
number will die off, (a) equal to the whole 
number; that js, before 33 5 illone of debts 
will be annihilated. But had the extraordinary 
million and half provided for paying theſe 
annuities, been employed during this time, in 
paying off ſo much of the debt at par every 
year, extinguiſhing at the ſame time every year 
an equivalent tax, 45 millions would have 
been paid. But had the ſavings, alſo, inſtead 
of being ſunk as they aroſe, been employed 
in the ſame manner, 71 millions would have 
been paid. 

The nation, therefore, muſt, without doubt, 
loſe greatly by all ſchemes of this kind; 
and yet they have been often much talked 
of; and, indeed, I ſhall not wonder, ſhould 
I hereafter ſee an attempt made to pay off 
the national gebt in this way. 

I muſt beg leave to detain the reader here 
ſome time longer. A more particular ex- 
planation. of this ſubject, will lead to ſome 


(a) A demonſtration of this will be given in the A p- 
bean note (K). 
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pbſervations on the beſt methods of raiſing 
money which, I think, deſerye 1 to be Care- 
fully conſidered, 


When any ſum is ſaid to 10 the wake of a 
life-annuity, the meaning is, that, in conſe- 
quence of being improved at intereſt, and 
allowing for thè chances of mortality, it will 
bear the whole expence of the annuity. If, 
therefore, inſtead of being laid up for im- 
provement, it is either immediately applied 
to particular uſes, or has been long ſince ſpent; 
there will be a loſs, equal to the ſum which 
would have been added to the purchaſe-mo- 
ney, had it been 7mproved.—This is the rea- 
ſon of the loſe which, I have ſhewn, the pub- 
lic would ſuffer by offering life-annuities, in 
lieu of flock, in order to extinguiſh its debts, 
And for the ſame reaſon, it muſt always loſe 
conſiderably by ra Yo g money on life-annui- 
ties. 
| Suppoſe a million raiſed by annuities on a 
ſet of lives, all at 30 years of age. Perſons 
at this age have, (according to Tables III, 
IV, and V,) an expectation of 28 years. That 
18; the duration of their lives, taking them 
one with another, will be 28 years; (fee the 
beginning of the firſt Eſſay) and they will be 
entitled, ſuppoſing intereſt at 4 per cent. to 
71. per annum, for every 1001. advanced. For 
a million then, the public would make 28 pay- 
ments of 70,0004, Hes us ſuppoſe next, Fe 

a fun 
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a fund producing this ſum annually, inſtead 
of being engaged to pay theſe life-annuities, 
is engaged for 28 years, to pay the principal 
and intereſt of a million, borrowed on redeem» 
able perpetuities, at 4 per cent. There will, at the 
end of the firſt year, be a ſurplus of 40,000 /.— 
In conſequence of applying this to the ex- 
tinction of the principal, it will be reduced to 
970,000/. on which, at the end of the ſe- 
_ cond year, the intereſt due will be 38, 8 004. 
There will, therefore, be a ſaving of 1200/7. 
Inſtead of employing this ſaving in further 
ſinking the principal, which would cauſe the 
fund to accumulate in the ſame manner with | 
money at compound intereſt, let it be taken 
and employed in any other way: And let the 
ſame be done with all the ſubſequent ſavings, 
* reſerving only 30,000/. annually, for the pur- 
poſe of ſinking the principal. At the end of the 
ſecond year, the principal will be 940, ooo .; 
and the ſaving of intereſt upon it, at the end of 
the third year, 2400 J. At the end of the 28th _ 
year, the principal will be reduced to 160, oool. 
The ſaving of intereſt that year will be, 12004. 
multiplied by 27, or 32, 400; and the ſum of 
all the ſavings will be 453, G00. Deduct from 
hence 160, ooo“. remaining then undiſcharg- 
ed of the principal; and 293,600/. will be 
the loſs the public would ſuſtain, in the cir- 
cumſtances I have ſuppoſed, by raiſing mo- 
ney on life-annuities. But if we ſuppoſe 
the ſavings, as they ariſe, as well as the con- 
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ſtant ſum of zo, ooo. to be applied to the 
diſcharge of the principal, inſtead of being 
ſpent on current ſervices; the whole million 
will be annihilated in 21 years and half; and 
the lols to the public by life-annuities, will 
be 64 years purchaſe of the annuities; or 
45 5,000/,—By ſimilar deductions it may be 
eaſily found, that the loſs, in younger lives, is 
greater ; in o/der lives leſs but never incon- 

liderable, except in the olde et lives. 
It appears, therefore, that, in conſequence 
of ſuch a way of raiſing money, the public 
muſt always pay much more in intereſt than 
there is any occaſion for; and waſte a ſum 
nearly equal 6 to half the principal borrowed (a) 
This, 


() It is obvious, that the obſeryations here made, 
may be applied to the common methods of raiſing money 
on life-annuities, for building churches, paving ttreets, 
making navigations, &c. &c. "And, in general, to all caſes 
where the money received, is not laid up to be improved. 
For, to view. this ſubject | in another light, let us ſup- 
poſe 10,0001. borrowed for any public work, on perpe- 
tuities, at 4 per cent. And, if that will afford more en- 
couragement, let them 'be made irredeemable for a 
number of years leſs than ſeventeen, Let us further ſup- 
poſe, ſuch rates, or tolls, eſtabliſhed for the payment of 
the intereſt and principal, as ſhall produce deutle the in- 
tereſt of the ſum borrowed ; or 800. per annum, inſtead 
of 4001. per annum. Let the ſurplus, as it comes in Half. 
early, be laid up to accumulate in the public funds. In 
17 years and half, reckoning intereſt at 4 per cent, a ca- 

tal will be raiſed, equal to the whole ſum borrowed ; 
and, therefore, at- the end of that time, the whole debt 
may be diſcharged, and the whole tranſaction figiſhed.— 
Duc if the ſame ſum had been bortowed on annulties, for 
the 
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This, however, tho' ſo waſteful, is a more 
frugal way of procuring money than by bor- 
rowing on perpetuities, without putting them 
into a courle of redemption z - for in this caſe, 
(if a ſpunge is not applied) the loſs maſt be 
mfmte. 

I muſt add, that theſe obſervations are par- 
ticularly applicable to all the ways of raiſing 
money by the ſale of reverſions.— The pub- 
lic, for inſtance, might procure a million, by 
offering for it a fund, that will be diſengag- 
ed at the end of 18 years; and then produce 
Zo, oool. per annum for ever. This, ſuppo- 
ſing intereſt at 4 per cent., would be the very 
ſame with offering tuo millions, 18 years 
hence, for one million now: And a private 
man, or an office for the ſale of reverſion, 
might gain by ſuch a tranſaction; becauſe, 
the money advanced, in conſequence of being 
improved, might, in 18 yearn, be more than 


Pg 


the lives of a ſet of perſons 50 years of age, at 8 per cent. 

which is Il. per cent, leſs than the true value of ſuch an- 
nuities: Had this, I ſay, been done, half the annui- 
tants would have been alive at the end of the term I have 
mentioned; (ſee Tables III, IV, and V,) and the whole 
tranſaction, together with the expences and trouble at- 
tending the management of 1 it, could not have been finally 
cloſed till the extinction of all the lives; that is, not in 
Teſs time, moſt probably, than 35, or, perhaps, 40 years. 

—Irt is a neceſſary obſervation here, that, if public credit 
maintains its ground, much will not depend, in the plan 
now propoſed, on the riſe and fall of Srocks. If a war 
ſinks them, the money laid out, while the war laſts, will 
accumulate faſter. If a peace raiſes them, the money 


that had been previouſly laid out Fw be — 
increaſed. - 


doubled. 
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doubled. But, as the public always borrows 
for immediate ſervices, and never lays up 
money, it would neceſſarily loſe a ſum equal 
to the whole ſum borrowed: And the ſame 


money might have been borrowed on a fund, 
producing o, ooo l. per annum; which would 
not only pay the intereſt, but een the 


whole principal in 41 years (a). 
By raiſing money on life-annuities, the 


* - preſent members of a ſtate take a heavier load 


on themſelves, in order to exempt poſterity ; 


and there would be a laudable generoſity in 
this, were it not for the o/ly of it; the ſame 


exemption being equally practicable at half 


the expence.—On the other hand. By bor- 
rowing on rever/ionary grants, the preſent 


members of a ſtate exempt themſelves entire- 
ly, by throwing the load doubled on poſterity ; 


and there is a cruelty and injuſtice in this 


that nothing can excule. 


It is well known, that both theſe methods 5 


of raiſing money have been practiſed among 
us. This, however, is, by no means, the 

worſt that has been done. It has been common 
to borrow money to pay the intereſt of mo- 
ney borrowed, and thus to give compound in- 


tereſt for money; and our parliaments have, 


ſometimes, expreſsly provided, that this ſhall 


be done for a ſucceſſion of years. 


fa) The ſmallneſs of the ſums, which I have here and 
elſewhere ſometimes ſuppoſed to be employed in diſ- 
charging the public debts, can create no difficulties, be- 
cauſe there is na ſum which may not be applied to this 

uſe by purchaſing ſtock. 
But 
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But to return to the main point 1 had i in 
view. | 


The enquiry which has occaſioned this 
digreſſion, muſt be highly intereſting to every 
perſon who wiſhes well to his country.—-All 
ſchemes for diſcharging the public debts, by 
life-annuities, have been ſhewn to be abſurd 
and extravagant,—In general; it may be ob- 
ſerved, that it is far from probable, that an 
money which the nation can ſpare, if ap- 
plied ſo as to bear only fmple intereſt, can 
be capable of reducing its debts within due 
bounds; or of doing us, in our preſent cir- 
cumſtances, any effential ſervice. A fund, 
producing a ſurplus of even two millions an- 
nually, would, when thus applied, pay no 
more than 40 millions in 20 years; and, in 
that time, a war might probably come, which 
would interrupt the application of it; and 
increaſe our debts much more than ſuch a 
fund had leſſened them. | 
Certain it is, therefore, that if our affairs 
are to be retrieved, it muſt be by a fund in- 
creaſing itſelf in the manner I have explain- 
ed. The ſmalleſt ſund of this kind is, in- 
deed, omnipotent, if it is allowed time to ope- 
rate. But we are, I fear, got ſo near to the 
limits of the reſources of the nation, that it 
cannot be allowed much time: And, in or- 
der to make amends for this, it is neceſſary 
that it ſhould be large. — Let us then * 


x. 2 that 
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that the nation is ſtill ſtrong enough to ena- 
ble it to provide a fund, that ſhall yield a 
million and half annually, Se 20 years to come: 
And allo, that, together with all its preſent 
burdens, it is capable of bearing every addi- 
ſfianal burden that 20 years more can bring 
upon it. If this is not true, we have, I think, 
nothing to do but to wait the iſſue, and 
tremble. 

A fund, producing annually a million and 
a half, would increaſe to three millions per 
aun. in 20 years (a). At the end of this term, 
the nation might be eaſed of the moſt op- 
preſſive taxes, to the amount of a million and 
2 half; and the conſequence would prove, 
that, 52 there ſhould have been a war, either 
the whole, or much the greateſt part of the 
addition occaſioned by it to the public bur- 
dens, would be taken off, and the nation 
reinſtated nearly in its preſent circumſtances. 
But, if there ſhould have been no war, the 
national debt and the taxes charged with it, 
would be reduced a third below the ſums at 
which they now ſtand; and the nation would 
be ſo much relieved as to be prepared for 2 
war.— The remaining million and half would, 


(a) It ſhould be remembered, that i in the ear 1779, 
11. per cent. on the conſolidated. 4 per cents. 25 be anni- 
hilated, and that I ſuppoſe the ſavings derived from hence 
to be taken at that time as a part of the fund. Metbods 
might be eaſily contrived for getting this ſaving imme- 
Giately, which would be ſome advantage. 5 
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in 23 years, increaſe again to three millions 
annum ; and then, ſo much more of the 


public taxes would be ſet free; 50 millions 
more, or 93 millions in all, of the public 


debts would be diſcharged, and the difficul- 


ties of the nition would be, in a great mea- 
ſure, conquered. During this whole courſe 
of time, there may poſſibly be but one war; 
and ſhould that happen, the appropriation at 
the end of it, of about 400, ooo J. per annum, 
r be enough to anſwer all purpoſes. 

In theſe obſervations, I ſuppoſe the 3 per 
cents to be paid off at par; and no advantage 
taken at any time of their low price. By 
taking this advantage, and with the help of 
a little management, a fund, producing an- 
nually a million and half, might be made to 
increaſe to another million and half, in leſs 
time than I have affigned. Should there be 
a war in a few years, the 3 per cents. would 
probably fall below 75 ; and then the pro- 

prietors of them muſt be glad to part with 
them at this price; the conſequence of which; 

ſuppoſing the war to laſt eight years, would 
be, that the fund would double itſelf, and 
the nation be relieved in the manner | have 
mentioned, in 18, inſtead. of 20 years. — 
The advantage will be the ſame, ſuppoſing 
the government at ſuch a time to go on in 
paying off the 3 per cents at par. For the effect 
of this would be, that money might be bor- 
rowed for the public ſervice on rere. 
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ably better terms. Suppoſe, for inſtance; 
that four millions muſt be borrowed for the 
ſervice of the year; and let the produce of 
the fund be then increaſed to two millions 
and the intereſt of money in the och, aboye 
4 per cent, In theſe circumſtances; it would 
be the intereſt of the lenders of money, to 
take 3 per cent. for the ſums they advanced, 
in conſideration of having their 3 per cents 
paid off at par, to the amount of half theſe 
ſums. War, therefore, would accelerate the 
redemption of the public debts; and it would 
do this the more, the longer it laſted, and 
the higher it raiſed the intereſt of money, 
Or if, in conſequence of paying always at 
par, this could not happen; an equivalent 
effect would be produced in the way juſt 
mentioned. The ſtocks would be always 
kept up by the operations of the fund; and, 
in proportion to the ſums yielded by it, the 
public would be able to borrow money more 
advantageouſly, and leſs would be added to 
its burdens.—This ſeems to me an obſerva- 
tion of particular conſequence. It demon- 
ſtrates, that the invariable application, in 
war'as well as peace, of the produce of, the 
fund. I am ſuppoſing, to the payment of 
the national debts, rather than to any cur- 
rent ſervices, would, independently of its ef- 
fect in (a). 3 theſe ads, be , 
EY - 


(s) So true is this, that a war, were we now engaged 
in it, would only render the preſent time fo much the 
| more 
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ed with great advantages to the public. But 
this is a ſubject on which I ſhall have occa- 
ſion to ſay more preſently. 5 


more proper for entering into meaſures for paying the 
public debts. And the following obſervations will put 
this out of doubt. Te EE 
As it is now become the practice to have recourſe to 
lotteries in peace, we may be ſure, that 'no year will paſs 
without them in war. F would, therefore, propoſe, that, 
inſtead of making uſe of them in raiſing the annual ſup- 
_ plies in war, they ſhould be then applied as an aid in diſ- 
charging the public debts. — Suppoſe the war to laſt 10 
years, and the 3 per cents at 750.—Suppoſe alſo, each lot- 
tery to conſiſt of 750,0007. in tictets, which, when diſ- 
poſed of to ſubſcribers, will bring in 1,050,000/. On 
theſe ſuppoſitions, the whole 4% to the public, from ap- 
plying the lotteries to the payment of the public debts, 
rather than to the current ſupplies, will be 1,050,000. 
_ annually, or 10 millions and © in all.— The gain will be 
as follows: 750,000/. of the produce of the ſinking fund, 
formed into tickets, will be the ſame with 1,050,000). ; 
and this ſum will pay off a million and a half of the 3 per 
cents, every year, or 15 millions in all; and the growing 
ſavings ariſing from theſe payments, will, at the end of 
10 years, have paid, at leaſt, two millions more. The 
nation, therefore, having paid off 17 millions of its debts, 
and added to them only 10 millions and 2, will gain fix 
millions and 3. But this will be the ſmalleſt part of its 
gains. All the produce of the /in4ing fund, over and above 
750, ooo l. might be charged with the payment of the in- 
tereſt of ſuch new debts as would be neceſfary to be con- 
tracted during the war; and, at the end of it, the nation, 
with the help of 200,000/. to be diſengaged in 1779 by 
the reduction of the 4. per cents, would find itſelf poſſeſſed 
of a fund, producing 1,450,000/7. annually ; which, faith- 
fully employed, might probably be ſufficient to extricate 
it from all its difliculties. — Beſides this; ſuch a ſcheme 
would not only preſerve, but raiſe and eftablyh the credit 
of the public: And he only can be duly ſenſible of the 
importance of this, who will conſider, what danger oy | 
4 wou 


— A In — 
—— —E4——— — DN ee Toes —— Wꝓ — * 
— — ͤ ĩ—̃— O——_g — 


160 07 Public Credit, 


The ſinking fund, in its preſent ſtate, and; 
after ſupplying the deficiencies of the peace 
e yields, I ſuppoſe, a confidera- 
ble part of the million and a half I have men- 
tioned. An annual lottery might eaſily raiſe 
200, ooo. more. But this is a meaſure which 


| I cannot wiſh to ſee carried into execution, 


unleſs abſolutely neceſſary. Were the ma- 


nagers of our affairs ſufficiently in earneſt in 
this buſineſs, I cannot doubt but that ſuch 


ſavings might be made in the collection and 
expenditure of the national revenue, as would 


_ cauſe the ſinking fund to yield, for 18 or 20 


years to come, the whole of this ſum, with- 
out impoſing any new burdens on the pub- 


lic. But, were there, indeed, no way of 


providing any part of it, but by creating new 
funds, or impoling new taxes ; it ought to be 
done, berate it muſt be done, or the nation 
be ruined. 


The evils and dangers, attending an exor- 
bitant public debt in this country, are ſo great, 
that they cannot be exaggerated. —Without 
repeating, what has been ſo often ſaid, of its 
increaſing the dependence on the crown, by 
jobs and places without number; occaſioning 


would be in another war, ſhould it continue long, of ei- 
ther overwhelming public credit; or of being terrified, by 


the apprehenſion of ſuch a calamity, into an ignominious 


and fatal peace, The eſtabliſhment, therefore, of ſome 
ſuch plan as that now propoſed, would, at the beginning 


of a war, be the moſt important of all works. 


execrable 
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the execrable practices of the Alley; rendering 
us tributary to foreigners; and raiſing the price 
of proviſions and labour; and, conſequently, 

checking population, and loading our trade 
and manufactures; Iwill only take notice of 
the two following evils which attend it. 

In the firſt place. It muſt check the ex- 
ertions of the ſpirit of liberty in the kingdom. 
The tendency of every government is to de- 
ſpotiſm ; and in this it muſt end, if the peo- 
ple are not conſtantly , jealous and watchful, 
Oppoſition, therefore, and reſiſtance, are often 
neceſſary, But they may throw things into 
confuſion, and occaſion the ruin of the public 
funds. The apprehenſion of this muſt in- 
fluence all who have their intereſt connected 
with the preſervation of the funds, and in- 
cline them always to acquieſcence and ſer- 
IT 5 

But further. It expoſes us to particular 
danger from foreign as well as domeſtic ene- 
mies, by making us fearful of war, and in- 
capable of engaging in it, however neceſſary, 
without the hazard of bringing on terrible 
convulſions by overwhelming public credit. 
All theſe are evils which muſt increaſe. 
with every increaſe of the national debt ; and 
there is à point at which, when they arrive, 
the conſequences mult be fatal (g). -I am 
(a) © Either the nation (Mr. Hume ſays, Eſſays 
Vol. IL. p. 145,) muſt deſtroy public credit; or public 
© credit will deftroy the nation.“ 


M now 


—— — — 
3 


— —— „ — 
r y 


— TAR a. —— . 2B e 
. 
I AOL arts” APE" IN wt ern ALIA 2 ei <A gr Sets ———— © - 


s 1 
1 
: 
| 
. 
FIT 
1 
[4 
t 


162 / Public Credit, 


now writing under a conviction, that I am 


doing the little in my power to preſerve my 
country from this danger. I have ſhewn, that 
an annual ſupply of a million and ahalt for 18, 
or at moſt 20 years, may be made the means 
of reſtoring and ſaving us. This, therefore, 
is our remedy ; and it ought to be applied 


zmmediately, leaſt it ſhould not be — 


time enough. 


But to proceed to ſome further obſerva- 
tions. 


What has been ſaid, has all along ſup- 
poſed a ſacred and inviolablè application of the 
fund I have deſcribed, and of all its earnings, 
to the purpoſe of ſinking the national debt. 
The whole effect of it depends on its being 
allowed to operate, WITHOUT INTERRUP= 
TION, a proper time. But it may be aſked, 

how this can be ſecured ? Or, by what me- 
thod an object, that muſt be continually 
growing more and more tempting, can be 
defended againſt invaſion and rapine?—l 
might here mention the ſuperintendency and 
care of the repreſentatives of the kingdom, 
the faithful guardians of the ſtate, to whom 
miniſters are reſponſible for the uſe they 


make of the public money. But experience 


has ſhewn, that we cannot rely on this ſe- 
curity. —The difficulty, therefore, now men- 
tioned, is the very greateſt difficulty the na- 

= tion 
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tion has to ſtruggle with in the payment of 
its debts. 


The ſinking fund was eſtabliſhed i in the 


year 1716, or ſoon after the acceſſion of the 


preſent family, at a time when the public. 


debts, tho' not much more than a third of 
what they are now, were thought to be fo 
conſiderable as to be alarming and danger- 
ous. It was intended as a SACRED DEP0=s 
SIT never to be touched; the law which 


eſtabliſned. it declaring, that it was to be ap- 


plied to the payment of the principal and in- 
tereſt of ſuch national debts and incumbran- 
ces, as had been incurred before the 25th of 
December 1716; and to no other uſe, intent or 
purpoſe whatever,—The faith of parliament, 
therefore, as well as the ſecurity of the king- 


dom, ſeemed to require, that it ſhould be 


preſerved carefully and rigorouſly from alie- 
nation. But, notwithſtanding this, it has 
been generally alienated ; and the produce of 
it employed, in helping to defray ſuch current 
expences as the exigencies of the ſtate ren- 
dered neceſſary. 

In order to juſtify this, it t has been uſual 
to plead, that when money 1s wanted, it 
makes no difference, whether it is taken from 
hence; or procured by making a new loan. 
There cannot be a worſe ſophiſm than 
this. The difference between theſe two 
methods of procuring money is no leſs than 
infinite, —For, let us ſuppoſe, a million want- 
ed for any public ſervice, If it is borrowed at 

M 8 4 fer 
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4 per cent. the public will loſe by the payment 
of intereſt 40, oo0 J. the firſt year, and the 
ſame the ſecond year, and the ſame for ever 
afterwards. But if it 1s taken out of the 
ſinking fund, the public will loſe 40,000/. the 
firſt year; 40, 160. the ſecond year; So, oool. 
the 18th year; a mln the 85th year: For 
theſe are the ſums that would, at theſe times, 
have otherwiſe neceſſarily reverted to the 
public. It loſes, therefore, the advantage of 
paying in 85 years, with money of which 
otherwiſe no uſe could have been made, /wen- 
Zy-frve millions of debt.—In other words; by 
employing the sIN KING FUND, in bearing 
current expences, rather than borrowing new 
money on new funds; the ſtate, in order. to 
avoid giving /ample intereſt for money, is made 
to alienate money, that mf have otherwiſe 
been improved at compound intereſt; and that, 
in time, would have zece//arily increaſed to any 
ſum (2).—Had a faithful uſe been made from 
the firſt, of only one THIRD of the produce of 
this fund, near three fourths of our preſent 
debts might now have been diſcharged ; and, 


(a) The principal obſervations in this Chapter, I have 
given juſt as they occurred to my thoughts, without Know- 
ing that any of them had been made by other writers. 
Some propoſals and obſervations of a ſimilar nature, I 

have ſince found in an excellent pamphlet publiſhed in 
| | 1726, entitled, An Eſſay on the National Debts of this king- 
x dom, wherein the importance of dijcharging them is conſidered, 
| and ſome general miſtakes about the nature and efficacy of the 
. SINKING FUND examined and removed. In a Letter to a 
Member of the Houſe of Commons. Fourth edition, h 
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in a few years more, the h of them might 

have been diſcharged (2). Can it be poſſible 
then to think, without regret and indigna- 
tion, of that miſapplication of this fund, 
which, with the conſent of parliaments al- 
ways complying, our miniſters have praQtifed? 
I find it difficult here to ſpeak with calm 
neſs.— But I muſt reſtrain myſelf. Calcula- 
tion, and not cenſure, is my buſineſs in this 
work. —I muſt believe, that the grievance I 
have mentioned, has proceeded more from 
inattention and miſtake, than from any de- 
gn to injure the public. 


(a) See a particular explanation and proof of this in 
che Queſtions . the Tables in the Appendix, 
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_ Containing Obſervations on the Ex- 
pectations of Lives; the Increaſe of 
Mankind ; the Number of Inhabi- 
tants in London; and the Influ- 
ence of great Towns, on Health and 
Population. 


| In a LETTER 7 BENJAMIN FRANKLIN, 
E/; LL. D. and F. R. S. 


D EAR SIR, | 
Beg leave to ſubmit to your peruſal the 
following obſervations. If you think them 

of any importance, I ſhall be obliged to you 
for communicating them to the Royal So- 
ciety, You will find, that the chief ſubject 
of them is the preſent ſtate of the city of 
London, with reſpect to healthfulneſs and 
number of inhabitants, as far as it can be 
collected from the bills of mortality. This 
is a ſubje&t that has been conſidered by 
others; but the proper method of calculating 


* This Eſſay was read to the RoyaL SOCIETY, 

April 27th, 1769, and has been publiſhed in the Philo- 

\ fophical Tranſattions, Vol. 59. It is here republiſhed 
with cotrections; and ſeveral additions, particularly the 
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from the bills has not, I think, been ſuffici- 
ently explained. 

No competent judgment can be formed of 
the following obſervations, without a clear 
notion of what the writers on L:fe- Annuities 
and Rever/ions have called the Expectation of 
Life, Perhaps this 1s not in common pro- 
perly nde fad! and Mr. De Morvre's man- 
ner of expreſiing himſelf about it is very lia- 
ble to be miſtaken. 

The moſt obvious ſenſe of the expeffation 
of a given life is, That particular number 
of years which a life of a given age has an 
s equal chance of enjoying. . This is pro- 
Perly the time that a perſon may reaſonably 
expe#? to li; for the chances againſt his live 
ing longer are greater than thoſe for it ; and, 
therefore, he cannot entertain an expeftation | 
of living longer, conſiſtently with probability. 
This period does not coincide with what the 
writers on Annuities call the expect ation of hfe, 
except on the ſuppoſition of an uniform de- 
creaſe in the probabilities of life, as Mr. 
Simpſon has oblerved in his Select Exerciſes, 
p. 273,—lt is neceſſary to add, that, even on 
this ſuppeſition, it does not coincide with 
what is called the expeFation of life, in any 
caſe of joint lives. Thus, two lives of 40 
have an even chance, according to Mr. De 
Metvre's hypotheſis (a), of continuing to- 
gether only 13+ years. But the expectatiou 


(a) See the Notes in page 2 and 23. 
| of 
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of two equal joint lives, being (according to 
the ſame hypotheſis) always a fhird of the 
common complement; it is, in this caſe, 1 5+ years. 
It is neceſſary, therefore, to obſerve, that 
there is another ſenſe of this phraſe, which 
ought to be carefully diſtinguiſhed from that 
now mentioned. It may fignify, © The 
& mean continuance of any given /ingle, Joint, 
& or ſur diving lives, according to any given 
© Table of obſervations :” that is, the num- 
ber of years which, taking them one with 
another, they actually enjoy, and may be 
conſidered as {ure of enjoying; thoſe who live 
or ſurvive S that period, enjoying as 
much more time in proportion to their num- 
ber, as thoſe who Vall ſhort of it enjoy /eſs. 
Thus; Suppoting 46 perſons alive, all 40 
years of age; and that, according to Mr. De 
Morore's bypoth %, one will die every year 
till they are all dead in 46 years; half 46, or 
23, will be their expectation of life: That is; 
The number of years enjoyed by them all, 
will be juſt the {ame as if every one of them 
had lived 23 years, and then died ; fo that, 
ſuppoſing no intereſt of money, there would 
be no difference in value between annuities 
payable for life to every ſingle perſon in ſuch 
a ſet, and equal annuities payable to another 
equal ſet of perſons of the ſame common age, 
{ſuppoſed to be all ſure of living juſt 23 years 
and no more, 

In 
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In like manner; the 7hird of 46*years, or 
15 years and 4 months (a), is the expectation 
of two joint lives both 403 and this is alſo 
the expectation of the ſurvivor, That is; 
ſuppoſing a ſet of marriages between perſons 
all 40, they will, one with another, laſt juſt 
this time; and the ſurvivors will laſt the ſame 
time. And annuities payable during the con- 
tinuance of ſuch marriages would, ſuppoſing 
no intereſt of money, be of exactly the ſame 
value with annuities to begin at the extinc- 

tion of ſuch marriages, and to be paid, during 
life, to the ſurvivors.— In adding together 
the years which any great number of ſuch 
marriages, and their ſurvivorſhips, have laſted, 
the ſums would be found to be equal. 

One is naturally led to underſtand the 
expettation of life in the firſt of the ſenſes 
now explained, when, by Mr. Simpſon and 
Mr. De Moire, it is called, the number of 
years which, upon an equality of chance, a per- 

fon may expect to enjoy; or, the time which a 
perſon of a given age may juſtly expect to continue 
in being; and, in the laſt ſenſe, when it is 
called, the ſhare of liſe due to a perſon. But, 
as in reality it is always uſed in the laſt 
of theſe ſenſes, the former language ſhould 
not be applied to it: And it is in this laſt 

| ſenſe, that it coincides with the ſums of the 
preſent probabilities, that any given ſingle 
or joint lives ſhall attain to the end of the 


(a) See Note (L) Appendix, 
| | Iſt, 
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1ſt, 2d, zd, &c, moments, from this time to 
the end of their poſſible exiſtence ; or, (in 
the caſe of ſurvivorſhips) with the ſum of the 
probabilities, that there ſhall be a ſurvivor at 
the end of the 1ſt, 2d, zd, &c. moments, 
from the preſent time to the end of the 
- poſſible exiſtence of ſurvivorſhip. This coin- 
cidence every one converſant in theſe ſubjects 
muſt ſee, upon reflecting, that both theſe 
ſenſes give the true preſent value of a life- 
annuity, ſecured by land, without intereſt of 
6 ne 

This period in joint lives, I have obſery- 
ed is never the fame with the period which 
they have an equal chance of enjoying ; and 
in ſingle lives, 1 have obſerved, they are the 
fame only on the ſuppoſition of an uniform 
decreaſe in the probabilities of life. If this 
decreaſe, inſtead of being always uniform, is 
accelerated in the laſt ſtages of life; the for- 
mer period, in ſingle lives, will be % than 
the latter ; if retarded, it will be greater. 

It is neceſſary to add, that the number 
expreſſing the former period, multiplied by 
the number of ſingle or joint lives whoſe ex- 
pectation it is, added annually to a ſociety or 
town, gives the whole number living toge- 
ther, to which ſuch an annual addition 
would in time grow. Thus; fince 19, or 
the third of 57, is the expectation of two 


() See Note (L) in the Appendix, 


Joint 
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joint lives whoſe common age is 29, or com- 
mon complement 57 twenty marriages every 
year between perſons of this age would, in 
57 years, grow to 20 times 19, or 380 mar- 
riages always exiſting together. The num- 
ber of ſurvivors alſo ariſing from theſe mar- 
riages, and always living together, would, in 
twice 57 years, increaſe to the ſame number, 
And, fince the expectation of a ſingle life is 
always half its complement ; in 57 years like- 
wile, 20 ſingle perſons aged 29, added annu- 
ally to a town, would increaſe to 20 times 
28.5 or 570; and, when arrived at this num- 
ber, the deaths every year will juſt equal the 
acceſſions, and no further increaſe be poſſi- 
ble. 

It appears "Ih hence, that the particu- 
lar proportion that becomes extinct every 
year, out of the whole number conſtantly 
exiſting together of ſingle or joint lives, 
muſt, wherever this number undergoes no 
variation, be exactly the ſame with the ex- 
peftation of thoſe lives, at the time when 
their exiſtence commenced, Thus; was it 
found that a 19th part of all the marriages 
among any body of men, whoſe numbers do 
not vary, are diſſolved every year by the 
deaths of either the huſband or wife, it 
would appear that 19 was, at the time they 
were contracted, the expectation of theſe 
marriages. In like manner; was it found 
in a ſociety, limited to a fixed number of 

| members, 
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members, that a 28th part dies annually out 
of the whole number of members, it would 
appear that 28 was their common expecta- 
tion of life at the time they entered. So 
| likewiſe ; were it found in any town or di- 
ſtrict, where the number of births and burials 
are equal, that a 2oth or goth part of the 
inhabitants die annually, it would appear, 
that 20 or zo was the expeHZation of a child 
Juſt born in that town or diſtrict, Theſe ex- 
bectations, therefore, for all /imgle lives, are 
caſily found by a Table of Obfervations, ſhew- 
ing the number that die annually at all ages, 
out of a given number alive at thoſe ages; and 
the general rule for this purpoſe, is * to di- 
c vide the ſum of all the living in the Table, 
« at the age whoſe expectation is required, 
« and at all greater ages, by the ſum of all 
« that die annually at that age, and above it; 
* or, which is the fame, by the number (in 
„e the Table) of the living at that age; and 
half unity ſubtracted from the quotient will 
ebe the required expe#ation (a). Thus, in 
Dr. Halley's Table, the ſum of all the living 
at 20 and upwards 1s, 20,724. The number 
living at that age is 598 and the former 
number divided by the latter, and half unity 


(a) This rule, and alſo rules for knding in all caſes 
the expectations of joint lives and ſurvivorſhips, may be 
deduced with great eaſe, by having recourſe to the doc- 

trine of fluxions. In this method, "Mr. De Moi vre ſays, 
he diſcovered them. See Appendix, note (L), where an 


account will be given of theſe deductions, ene by 
Mr. Be Moivre. 


ſub- 
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(a) ſubtracted from the quotient, gives 34.1 
for the expectation of 20. The expectation 
of the ſame life by Mr. Simpſon's Table, 
formed from the bills of mortality of Lon- 
don, is 28.9 (6): 


Theſe 


(a) If we conceive the recruit neceſſary to ſupply the 
waſte of every year to be made always at the end of the 
year, the dividend ought to be the medium between the 
numbers living at the beginning and the end of the year. 
That is, it ought to be taken /z/s than the ſum of the liv- 
ing in the Table at and above the given age, by half the 
number that die in the year; the effect of which diminu- 
tion will be the ſame with the ſabtraction here directed. 
The reaſon of this ſubtraction will be further explained, 
in the beginning of the laſt Eſſay, e 
() It appears in p. 169 and 170, that the expe4tions of 
ſingle and joint lives are the fame with the values of annui- 
ties on theſe lives, ſuppoſing no intereſt or improvement 
of money. In conſidering this ſubjeR, it will, probably, 
occur to ſome, that, allowing intereſt for money, the values 
of lives muſt be the ſame with the values of annuities 
certain for a number of years equal to the expectations of 
the lives. But care muſt be taken not to fall into this 
miſtake. The latter values are always greater than the 
former: And the reaſon is, that, tho* a number of /ingle 
or joint lives of given ages will, among them, enjoy a gi- 
ven number of years, yet ſome of them will enjoy a much 
greater, and ſome a much leſs number of years. Thus; 
100 martiages among perſons, all 29, would, as I have 
faid; one with another, exiſt 19 years; and an office 
bound to pay annuities to ſuch marriages during their 
continuance, might reckon upon making 19 payments 
for each marriage. But then, many of theſe payments 
would not be made 'till the end of 30, and ſome not till 
the end of 40 years. And it is apparent, that on account 
of the greater value of quick than late payments, when 
money bears intereſt, 19 payments ſo made cannot be 
worth as much, as the ſame number of payments made 
regularly 
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Theſe obſervations bring me to the prin- 


<ipal point which I have had all along in 


OY 


view. They ſuggeſt to us an eaſy method 


of finding the number of inhabitants in a 


place, from a Table of Obſervations, or the 
bills of mortality for that place, ſuppoſing the 
yearly births and burials equal. Find by 
« the Table, in the way juſt deſcribed, the 
e expeftation of an infant juſt born, and this, 
e multiplied by the number of yearly births, 
« will be the number of inhabitants.” At 
Breſlaw, according to Dr. Halley's Table, 
though half die under 16, and therefore an 
infant juſt born has an equal chance of live 
ing only 16 years; yet his expectation, found 
by the rule I have given, is near 28 years; 
and this, multiplied by 1238, 'the number 
born annually, gives 34,664, the number of 
inhabitants. In like manner, it appears from 
regularly at the end of every year, till in 19 years they 
are all made. | 95 

This obſervation might be employed, to demonſtrate 


further, the error of thoſe who have maintained, that the 


value of a given life is the ſame, with the value of an an- 
nuity certain, for as many years as the life has an equal 


chance of exiſting. Were this true, an annuity on a life, 


ſuppoſed to be expoſed to ſuch danger in a particular year, 
as to create an equal chance, whether it will not fail that 
year, would, at the beginning of the year, be worth na- 
thing, though fuppoſed to be ſure of continuing for ever, 
if it eſcaped that danger. — But there can be no occaſion 


for taking notice of an opinion, which has been em- 


braced only by perſons ignorant of mathematics, and 
plainly unacquainted with the genuine principles of cal- 
culation on this ſubject.— See a pamphlet on Life-Annui- 
ties by Meyman Lee, Eſq; of the Inner Temple. 

Mr. 
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Mr. Simpſon's Table, that, though an infant 
uſt born in London has not an equal chance. 


of living 3 years, his expedation is 20 years; 
and this number, multiplied by the yearly 
births, would give the number of inhabitants 
in London, were the births and burials equal. — 


The medium of the yearly births, for 10 
years, from 1759 to 1709, was 15,10. This 


number multiplied by 20, is 3 14, 2003 which 


is the number of inhabitants that there would 


be in London, according to the bills, were 
the yearly burials no more than equal to the 
births: that is, were it to ſupport itſelf in its 
number of inhabitants, without any ſupply 
from the country. But for the period J have 


mentioned, the burials were, at an average, 
22,956, and exceeded the chriſtenings 7,246. 


This is, therefore, at preſent, the yearly ad- 
dition of people to London from other parts 


of the kingdom, by whom it is kept up. 


Suppoſe them to be all, one with another, 


perſons who have, when they remove to Lan- 
don, an expectation of life equal to 30 years. 
That is; ſuppoſe them to be all of the age 
of 18 or 20, a ſuppoſition certainly far be- 
yond the truth. From hence will arife, ac- 
cording to what has been before obſerved, an 
addition of 30, multiplied by 7.246 ; that is, 
217,380 inhabitants. This number, added 
to the former, makes 531,580; and this, I 
think, at moſt, would be the number of in- 
habitants in London were the bills fe, 

ut 
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But it is certain, that they give the number 
of births and burials too little. There are 
many burying-places that are never brought 


into the bills. Many alſo emigrate to the 


navy and army and country; and theſe ought 
to be added to the number of deaths. What 
the deficiencies ariſing from hence are, can- 
not be determined. Suppoſe them equiva- 
lent to 6000 every year in the births, and 
6000 in the burials. This would make an 
addition of 20 times 6000, or 120,000, to the 
laſt number; and the whole number of in- 
habitants would be 651,580. If the burials 
are deficient only two-thirds of this number, 
or 4000; and the births, the whole of it; 
20 multiplied by 6600, mult be added to 
314,290, on account of the defects in the 


births: And, ſince the exceſs of the burials 


above the births will then be only 5, 2463 
30 multiplied by 5, 246 or 157, 380, will be 
the number to be added on this account; 
and the ſum, or number of inhabitants, will 
be 591, 580.—But if, on the contrary, the bu- 
rials are deficient Goc, and the births only 
4000; 80,000 muſt be added to 314,29c, 
on account of the deficiencies in the births; 

and zo multiplied by 9,246, or 277, 380, on 
account of the excels of the burials above the 


births; and the whole number of inhabitants. 


will be 671,580. 
Every ſuppoſition in theſe calculations 
is too high. Emigrants from London are, in 
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continuance in London with thoſe who are 


born in it, or who come to it in the firmeſt 


part of life, and never afterwards leave it ; 
whereas it is not credible that the former 
expefFation ſhould be ſo much as half the lat- 


ter. But I have a further reaſon for thinking 
that this calculation gives too high num- 
bers, which has with me irreſiſtible weight. 


It has been ſeen, that the numbq; of inha- 
bitants comes out leſs on the ſuppoſition, 
that the defects in the chriſtenings are greater 
than thoſe in the burials. Now it ſeems evi- 
dent that this is really the caſe ; and, as it is 


a fact not attended to, I will here endeavour 


to explain diſtinctly the reaſon which proves 
K. | | 

The proportion of the number of births in 
London, to the number who live to be 10 
years of age, is, by the bills, 16 to 5. Any 
one may find this to be true, by ſubtracting 
the annual medium of thoſe who have died 
under 10, for ſome years paſt, from the an- 
nual medium of births for the ſame number 
of years.—Now, tho', without doubt, Lon- 
don is very fatal to children, yet it ſeems in- 
credible that it ſhould be ſo fatal as this im- 
plies. The /s, therefore, probably, give the 
number of thoſe who die under 10 too great 
in proportion to the number of births; and 
there can be no other cauſe of this, than a 
greater deficiency in the births than in the 
— * burials. 
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burials. Were the deficiencies in both equal; 


that is, were the burials, in proportion to 
their number, juſt as deficient as the births 
are in proportion to their number, the pro- 
portion of thoſe who reach 10 years of age 


to the number born, would be right in the 


bills, let the deficiencies themſelves be ever 


ſo conſiderable. On the contrary ; were the 
deficiencies in the burials greater than in the 
births, this proportion would be given too 
great; and it is only when the former are 


leaſt, that this proportion can be given too 


little, — Thus; let the number of annual 
burials be 23,000; of births 15,700; and 


the number dying annually under 10, 
10,800. Then 4,900 will reach 10, of 
15,700 born annually ; that is, 5 out of 16. 
Were there no deficiencies in the burzals, 
and were it fact that only ha, the number 
born die under 10; it would follow, that 
there was an annual deficiency equal to 4,900 
ſubtracted from 10,300, or 5,900, in the 
births.,—Were the births a third part too little, 
and the 4arzals alſo a third part too little, 
the true number of births, burials, and of chil- 


drendying under 10, would be 20,9 33--30,066 


and 14, 400; and, therefore, the number that 
would live to 10 years of age, would be 6,533 
out of 20, 933, Or 5 of 16 as before.—Were 
the births a third part, and the burials fo much 


as two-fifths wrong; the number of 6:rths, 


burials, and children dying under 10 would 
N 2 be 
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be 20,9433— 32,200—and 15,120. And, 
therefore, the number that would live to 10 
would be 5,813 out of 20,933, or five out 
of 18.— Were the births a zd part wrong, 
and the bur7a!s but a 6th, the foregoing num- 
bers would be 20,933 26, 833 12, 600; 
and, therefore, the number that would live 
to 10 would be 8,333 out of 20, 933, or 5 
out of 12.56: And this proportion ſeems 
as low as is conſiſtent with probability. It 
is ſomewhat leſs than the proportion in 
Mr. Simp/on's Table of London Obſervations ; 
and. much leſs than the proportion in the 
Table of Obſervations for Breſlaw. The de- 
ficiencies, therefore, in the 4irths, muſt be 
greater than thoſe in the burials (a); and the 
leaſt number I have given, or 591,580 is 
neareſt to the true number of inhabitants. 
However, ſhould any one, after all, think that 
it is not improbable that only 5; of 16 ſhould 
live in London to be Io years of age; or that 
above wo- Thirds die under this age; the con- 
ſequence will ſtill be, that the foregoing cal- 


(a) One obvious reaſon of this fact is, that none of the 
births among Jeꝛbs, Duakers, Papiſts, and the three deno- 
minations of Diſſenters are included in the bills, whereas 
many of their burials are, It 1s further to be attended to, 
that the abortive and ſtill-born, amounting to about 600 
annually, are included in the burials, but never in the 
births, If we add theſe to the chriſtenings, preſerving 
the burials the ſame, the proportion of the born, accord- 
ing to the bills, who have reached ten for the laſt ſixteen 
Journ, will be very nearly one third inſtead of five /ix- 
fFeent!)s, 


culation 
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culation has been carried too high. For it will 
from hence follow, that the expectation of a 
child juſt born in London cannot be ſo much 
as I have taken it. This expectation is 20, on 
the ſuppoſition that half die under 3 years of 
age, and that 5 of 16 live to be 2g years of 
age, agreeably to Mr. Simpſon's Table. But 
if it is indeed true, that half die under 2 
years of age, and 5 of 16 under 10, agree- 
ably to the 4://s, this expectation cannot be ſo 
much as 17 (a); and all the numbers before 
given will be conſiderably reduced. 
Upon the whole: I am forced to con- 
clude from theſe obſervations, that the ſe- 
cond number I have given, or 651,580, 
though ſhort of the number of inhabitants 
commonly ſuppoſed in London, is, very pro- 
bably, much greater, but cannot be %, 
than the true number. Indeed, it is in ge- 
neral evident, that in caſes of this kind num- 
bers are very much over-rated. The inge- 
nious Dr. Brakenridge, 14 years ago, when 
the bills were lower than they are now, 
from the number of houſes, and allowing 
ſix to a houſe, made the number of inhabi- 
tants 751,800. But his method of deter- 
mining the (5) number of houſes is too pre- 
| carious; 


(a) This may be deduced from the obſervations in the 
laſt Eſſay; and it will be there proved, that, in reality, 
this expectation does not exceed 18. 


(5) Vid. Phil. Tranſactions, Vol. XLVIII, p. 788. 
In a Paper ſubſequent to this, Dr. Brakenridge tells us, 
| N 3 7 that 


| / 
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carious; and, beſides, fix to a houſe is too 
large an allowance. — Many families now 
have two houſes to live in.— The magiſtrates 
of Norwich, in 1752, took an exact account 
of both the number of houſes and indivi- 
duals in that city. (2) The number of 
| 14 548 houſes 


that in a late ſurvey it appeared, that in all Middleſex, 
London, Weflminfler, and Southwark, there were 87,614 
houſes, of which 19,324 were cottages, and 4810 empty. 
And he acknowledges, that this, if right, proves London 
to be much leſs populous than he had made it. See 
Phil. Tranſ. Vol. L, p. 471. He does not mention how 
this ſurvey was taken ; but moſt probably it muſt have 
been incorrect, Mr. Maitland gives two accounts of the 
number of houſes within the bills. One carefully taken 
from the books of all the pariſhes and precinQs belong- 
ing to London; and another taken from a particular ſur- 
vey in 1737, made by himſelf with incredible pains. The 
firſt account makes the number of houſes 85,805. The 
ſecond account makes it 95,968, And the reaſon of the 
difference, he obſerves, is, that many landlords of ſmall 
places, paying all taxes, they are in the pariſh books 
reckoned as ſo many ſingle houſes, tho' each of them 
contain ſeveral houſes, dee Mr. Maitland's Hiſtory of 
London, 2d Book at the end.— This, perhaps, may be alſo 
the reaſon of the deficiencies which, I ſuppoſe, there muſt 
be in the ſurvey, mentioned by Dr. Brakenridge. —It will 
be obſerved preſently, that the number of inhabitants in 
London in 1737, was conſiderably greater than it is now. 


(a) Vid, Gentleman's Magazine for 1752, and Dr. 
Short's Comparative Hiſtory of the Increaſe of Mankind, p. 38. 
In page 58 of this laſt work the author ſays, that, in or- 
der to be fully ſatisfied about the number of perſons to 
be allowed to a family, he procured the true number of 
families and individuals in 14 market towns, ſome of 
them conſiderable for trade and populouſneſs ; and that 
in them were 20,371 families, and 97,611 individuals, 

or 
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houſes was 7, 139, and of individuals 36,169, 


-Ano- 


which gives nearly 5 to a houſe. 
ther 


or but little more than 44 to a family. He adds, that, in 


order to find the difference in this reſpect between towns 
of trade and country pariſhes, he procured, from divers 
parts of the kingdom, the exact number of families and 
individuals, in 65 country pariſhes. The number of Fa- 


milies was 17,208 ; individuals 70, 284; or not quite 42 


to a family.— In the place I have juſt referred to, in the 
Gentleman's Magazine, there is an account of the num- 
ber of houſes and inhabitants in Oxford, excluſive of the 


colleges; and in Wolverhampton, Coventry and Birmingham, 
for 1750. The number of perſons to a houſe was, by 


this account, 44+ in the two former towns, and 54 in the 
two latter. Dr. Davenant, from Mr. King's Obſervations, 
gives 4, as the number of perſons to a family for the 


whole kingdom, See An Eſſay on the probable method of 

making a people gainers by the balance of trade. From an 
account taken in 1770, it appeared, that the number of 
inhabitants at Leeds in York/hire, was 16, 380, and of fami- 


lies 3,899. In this populous and opulent town, therefore, 


the number of perſons in a famuly, is only 44: And the 
number in each houſe, will not be quite five, ſuppoſing 
every fifth houſe to contain two families. — From an ac- 


count with which a friend at Shreuſbury has favoured 
me, it appears, that in that town, in 1750, the number 
of inhabitants to a houſe was 44.—Very exact accounts, 


of which I ſhall take further notice, prove, that in the 


pariſh of Hoy-Croſs, one of the ſuburbs of Shrewſbury, 


and at Northampton, the ſame proportion is 44 to a 


houſe in the former; and 44 in the latter. —It ſeems, 
therefore, that five perſons to a houſe is an allowance 
large enough for London, and too large for England in 
general, From whence it will follow, that Dr. Braken- 
ridge has likewiſe over-rated the number of people in 


England. In a letter to George Lewis Scott, Eſq; publiſh- 


ed in 1756, in the Phil. Tranſ. Vol. 49, p. 877; he ſays, 


that he had been certainly informed, that the number of 


houſes rated to the window-tax was 690,000, The 
N4 number 
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ther method which Dr. Brakenridge took to 
determine the number of inhabitants in Lon- 
gon was from the annual number of burials, 
adding 2000 to the bills for omiſſions, and 
ſuppoſing a zoth part to die every year. In 
order to prove this to be a moderate * — 
ſition he obſerves that, according to Dr. 
Halley's Obſervations, a 34th part die every 
year at Breſlaw. But this obſervation was 
made too inadvertently, The number of 
annual burials there, according to Dr. Hal- 
ley's account, was 1174, and the number of 
inhabitants, as deduced by him from his 
Table, was 34,000; and therefore a 2gth_ 
part died every year, Beſides; any one 
may find, that in reality the Table is con- 

ſtructed on the ſuppoſition, that the whole 
number born, or 1238, die every year; from 


number of cottages not rated, he adds, was not accu- 
rately known; but from the accounts given in, it appear- 
ed, that they could not exceed 200, ooo; and from theſe 
datz, in conſequence of allowing fix to a houſe, he makes 
the number of people in England to be 5,340,000. Dr. 
Brakenridge has here underrated the cottages; and the 
true number of houſes in the kingdom in 1766, was 
980, 92. See Conſiderations on the Trade and Finances of 
the Kingdim, p. 97. Call them, however, a million, and 
the number of people in England and Wales will be four 
millions and a half, allowing 4+ to a houſe; and 5 mil- 
lions, allowing 5 to a houſe, — The former is probably too 
large an allowance; but the latter is certainly ſo. The 
number of people in the kingdom may, therefore, be 
ſtated as probably not more than 4 millions and a half; 
but certainly not 5 millions. — The number of people in 
Scotland and Ireland, Dr. Brakenridge eſtimates at 3 mil- 
lions, See Phil, Tranſ. Vol. L. p. 473. 


whence 
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whence it will follow that a 28th part died 
every year (a). Dr. Brakenridge, therefore, 
had he attended to this, would have ſtated 
a 24th part as the proportion that dies in 
London every year, and this would have taken 
off 150,000 from the number he has given. 
But even this muſt be leſs than the juſt pro- 
portion. For let three-fourths of all who 
either die in London or migrate from it, be 
ſuch as have been born in London; and let 
the reſt be perſons who have removed to 
London from the country, or from foreign 
nations. The expectation of the former, it 
has been ſhewn, cannot exceed 20 years; and 
30 years have been allowed to the latter. 
One with another, then, they will have an 
expectation of 224 years. That is; one of 
224 will die every year (5). And, conſe- 
gqauently, 


(a) Care ſhould be taken, in conſidering Dr. Halley's 
Table, not to take the firſt number in it, or 1000, for ſo 
many juſt born, 1238, he tells us, was the annual me- 
dium of births, and 1000 is the number he ſuppoſes all 
living at one year and under. It was inattention to this 
that led Dr. Brakenridge to his miſtake. 5 

It will be ſhewn in the 4th Eſſay, that the number of 
the living, under 20, is given too high in this Table; 
and from hence it will follow, that more than a 28th 
part of the inhabitants die at Breſaw annually. 

(5) The whole number of inhabitants in Rome in 1743, 
was 147,476, and the annual medium of burials for three 
years, from 1741 to 1743, was 6338. A 23d part, there- 
fore, died every year. See a Treatiſe in German, on the 
different degrees of human mortality in different ſitua- 
tions, by Syſmilch, firſt counſellor of his Pruſſian Majeſty's 
Conſiſtory, and member of the Royal Academy of ſciences 
at Berlin, p. 15, | 
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quently, ſuppoſing the annual recruit from 
the country to be 5000, the number of 
births 


In 1761, the whole number of inhabitants in the ſame 
town, was 157,452. The annual medium of births, for 


three years, from 1759 to 1761, was 5167; and of bu- 


rials 7153. One in 22, therefore, died annually. See 
Dr. Short's Comparative Hiſtory of the Increaſe and Decreaſe 
of Mankind in England and ſeveral Countries abroad, p. 59, 
60.—In 1752, the accurate and diligent Mr. Struyk, took 
particular pains to determine the number of inhabitants 
in Amſterdam ; and the reſult of his enquiry was, that 
very probably it did not amount to 200,000. The an- 
nual medium of burials for ſix years, from 1747 to 17 der 

See 


was 8247. One in 24, therefore, died annually. 


Suſmilch ibid. — At Amſterdam, there is a great number of 
Jews, and their burials are not included in the bills. 
There muſt, I ſuppoſe, be other deficiencies, and an al- 
lowance for theſe would, I doubt not, iricreafe the pro- 


portion of inhabitants, who die annually, to one in 21 


or 22.—At Dublin, in the year 1695, the number of in- 
habitants was found, by an exact ſurvey, to be 40, 508, 
(fee Philoſ. Tranſactions, NY 261). I find no account 
of the annual burials juſt at that time; but from 1661 
to 1681, the medium had been 1613; and from 1715 to 
1728 it was 2123. There can, therefore, be no mate- 
rial error in ſuppeſing that, in 1695, it was 1800; and this 
makes 1 in 22 to die annually. See Dr. Short's Compara- 
toe Hiſtory, p. 15, and New Obſervations, p. 228. — The 
annual medium of burials in the pariſh church and cha- 
pels of LzEDs, from 1754 to 1768, was 758. The num- 
ber of inhabitants is 16380. See Note, p. 183. One in 
21.3. of the inhabitants, therefore, die annually. — Theſe 
facts prove that I have been too moderate in making only 
I in 222, including emigrants, to die in London annually. 
In 1631 the number of people in the city and liberties 
of London was taken, by order of the Privy Council, 
and found to be 130,178, —This account was taken fve 
years after a plague that had ſwept off near a quarter 
of the inhabitants; and when, therefore, the town be- 
ing full of recruits in the vigour of life, the medium of 
| annual 
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births 3 times 7000. or 21,000, and the Bu- 
rials and migrations 28,000 (which are all 
high ſuppoſitions), the number of inhabi- 
tants will be, 22+ multiplied by 28,000, or 
630,000. 6.0 . 8 

I will juſt mention here one other in- 
ſtance of exaggeration on the preſent ſub- 
ject. | . | 


annual burials muſt have been lower than uſual, and the 


births higher. Could, therefore, the medium of annual 


burials at that time, within the walls, and in the 16 
pariſhes without the walls, be ſettled, excluſive of thoſe 
who died in ſuch parts of the 16 ipariſhes without the 
walls, as are not in the /zbertzes, the proportion dying 

annually obtained from hence might be depended on, 
as leſs than the common and juſt proportion. But this 
medium cannot be diſcovered with any accuracy. Graunt 
eſtimates that two-thirds of theſe 16 pariſhes are within 


the liberties; and, if this is right, the medium of annual 


burials in the city and liberties in 1631, was 5,500, and 
1 in 234 died annually; or, making a ſmall allowance 
for deficiencies in the bills, 1 in 22. —Mr. Maitland, 


in his Hiftory of London, Vol. II. page 744, by a la- 


borious, but too unſatisfactory, inveſtigation, reduces this 
proportion to 1 in 243; and on the ſuppoſitions, that 
this is the true proportion dying annually, at all times, in 
London, and that the deficiencies in the burials ( includ- 
ing the burials in Marybone and Pancraſs pariſhes) amount 


to 3,038 annually; he determines, that the number of in- 


habitants within the bills was 725,903, in the year 1737. 
The number of burials not brought to account in the 
bills is, probably, now much greater than either Dr. 
Brakenridge or Mr. Maitland ſuppoſe it. I have reck- 
oned it fo high as 6000, in order to include emigrants, 
and alſo to be more ſure of not falling below the truth. 
It will appear in the laſt Eſſay, with an evidence little 


ſhort of demonſtration, that, at leaſt, 1 in 203. die an- 


nually in London, and that, conſequently, the number of 
inhabitants, if the omiſſions in the burials are 6000, 
cannot exceed 601,750, 

Os Mr, 
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Mr. Corbyn Morris, in his uſeful Obſerva- 
lions on the paſt growth and preſent ſtate of the 
city of London, publiſhed in 17 1 ſuppoſes 

that no more than a Goth part of the inhabi- 
tants of London, who are above 20, die every 
year, and from hence he concludes that the 
Number of inhabitants was near a million. In 
this ſuppoſition there was an error of at leaft 
one halt. According to Dr. Halley's Table, 
it has been ſhewn, that a 34th part of all at 
20 and upwards, die every year at Breſlaw. 
In London, a 29th part, according to Mr. 
Simpſon's Table, and alſo according to all 
other Tables of London Obſervations. And 
in Scotland it has been found for many years, 
that, of 974 miniſters and profeſſors whoſe 
ages are 27 and upwards, a 33d part have 
died every year. Had, therefore, Mr. Morris 
ſtated a zoth part of all above 20 as dying 
annually in London, he would have gone be- 
yond the truth, and his concluſion would 
have been 400,000 leſs than it is. | 

Dr. Brakenridge obſerved, that the num- 
ber of inhabitants, at the time he calculat- 
ed, was 127,000 leſs than it had been, The 
bills have lately advanced a little, but ſtill 
they are much below what they were from 
1717 to 1743. The medium of the annual 
births, for 20 years, from 1716 to 1736, was 
18,000, and of burials 26,529 ; and, by cal- 
culating from hence on all the ſame ſuppo- 
fitions with thoſe which made 651,580 to 
6 2 8 e 
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be the preſent number of inhabitants in Lon- 
don, it will be found that the number then 
was 735,040, or 84, 260 greater than the 
number at preſent. London, therefore, for 
the laſt 30 years, has been decreaſing ; and 
though now it is increaſing again, yet there 
is reaſon to think that the additions lately 
made to the number of buildings round it, 
are owing, chiefly to the increaſe of luxury, 
and the inhabitants requiring more room to 
live upon (aa). 1 

It ſhould be remembered, that the num- 
ber of inhabitants in London is now ſo much 
leſs as I have made it, than it was 40 years 


(a) The medium of annual burials in the.g7 pariſhes 
within the walls was, 


From 1655 to 1664, —— 3264 
From 1680 to 16960, —— 3139 
From 1730 to 17940, — 22316 


From 1758 to 1768, has. -. 

This account proves, that though, ſince 1655, London 
has doubled its inhabitants, yet, within the walls, they 
have decreaſed ; and ſo rapidly for the laſt 30 years as to 
be now reduced to one half.—The like may be obſerved 
of the 17 pariſhes immediately without the walls. Since 
1730, theſe pariſhes have been decreaſing ſo faſt, that 
the annual burials in them have ſunk from 8,672 to 5, 432, 
and are now lower than they were before the year 1660. 
In W:/tminſter, on the contrary, and the 23 out-pariſhes 
in Middleſex and Surrey, the annual burials have ſince 1660 
advanced from about 4000 to 16,000.——Theſe facts 
prove, that the inhabitants of London are now much leſs 
crowded together than they were. It appears, in parti- 
cular, that within the walls the inhabitants take as much 
room to live upon as double their number did formerly. 


— I he very ſame concluſions may be drawn from an exa- 
mination of the chriſtenings. | 


* 
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ago, on the ſuppoſition, that the proportion 
of the omiſſions in the hirths to thoſe in the 
burials, was the ſame then that it is now. 
But it appears that this is not the fact. From 
1728, (the year when the ages of the dead 
were firſt given in the #:/{s) to 1742, near five- 
fixths of thoſe who were born died under 10, 
according to the bills. From 1742 to 1752 
three quarters: And ever fince 1752, this 
proportion has ſtood nearly as it is now, or 
at ſomewhat more than two-thirds: The 
omiſſions in the births, therefore, compared 
with thoſe in the urials, were greater former- 
ly; and this muſt render the difference be- 
tween the number of inhabitants now and 
formerly fome what leſs conſiderable than it 
may ſeem to be from the face of the bills. 
One reaſon, why the proportion of the a- 
mounts of the births and burials in the bills, 
comes now nearer than it did, to the true pro- 
portion, may, perhaps, be, that the number 
of Diſſenters is leſſened. The Foundling 
Hoſpital alſo may have contributed a little to 
this event, by leſſening the number given in 
the bills as having died under 10, without 
taking off any from the births; for all that 
die in this hofpital are buried at Pancraſs 
church, which is not within the 3s. See 
the preface to a collection of the yearly bills 
of mortality from 1657 to 1758 incluſive, 


p' 15. 
I will 
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I will add, that it is probable that London 
is now become leſs fatal to children than it 
was; and that this is a further circumſtance 
which muſt reduce the difference I have 


mentioned; and which is likewiſe neceſſary 


to be joined to the greater deficiencies in the 
births, in order to account for the very ſmall 
proportion of children who ſurvived 10 years 
of age, during the two firſt of the periods I 
have ſpecified. —Since 1752, London has been 


thrown more open. The cuſtom of keep- 


ing country-houſes, and of ſending children 


to be nurſed in the country, has prevailed 
more. But, particularly, the deſtructive uſe 
of ſpirituous liquors among the poor has been 
checked. : 


I have ſhewn that in London, even in its 
preſent ſtate, and according to the moſt mo- 
derate computation, half the number born 
die under three years of age. But it appears 
from Graunt's (a) accurate account of the 
births, weddings, and burials in three coun- 
try pariſhes for go years; and alſo, from Dr. 
Short's collection of obſervations in his Com- 


parative Hiſtory, and his Treatiſe entitled, 


New Obſervations on Town and Country Bille 


(a) See Natural and Political Obſervations on the Bills of 


Mortality, by Capt. Jahn Graunt, F. R. S.—See alſo Mr, 

Derham”s Phijico-Theology, p. 174, where it appears, that 
ia the pariſh of 4;zho in Northamptonſhire, tho' the births 
Had been, for 118 years, to the marriages as 6 to 1; yet 
the burials had been to the marriages only as 34 to 1. 


of 
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of Mortality; that in country villages and 
pariſhes, the major part live to mature age, 
and even to matry. 3 
In the pariſh of Holy-Croſs (a), in Salop, 
it appears from a curious regiſter, which has 
been kept by the Rev. Mr. Gor/uch, the vi- 
car, that, of 65 5 who have died there at all 
ages for the laſt 20 years, 321, or near one 
half, have lived to 30 years of age: And, by 
forming a Table of Obſervations from this 


(a) This pariſh contains in it a village which is a part 
of the ſuburbs of Shrewſbury, It conſiſts of 1400 acres 
of arable and paſture land; beſides Joo acres taken up 
by houſes and gardens, It is ſix miles in circumference; 
half of which lies along the banks of the river Severn.— 
I mention theſe particulars to ſhew, that it may be reck- 
oned a country pariſh ; tho', perhaps, not perfectly fo, on 
account of its nearneſs to Shrewſbury.— The chriſtenings 
in it exceed the burials a little; and the number of in- 
habitants (moſtly labouring people) has, for the laſt 20 
years, kept 10 to 1050, without any conſiderable in- 
creaſe.— The regiſter of this pariſh, from 1750 to 1760, 
has been publiſhed in the LIId volume of the Philoſophical 
Tranſactions, Part I. Art. 25. And a continuation of it 
from 1760 to 1770, has been lately communicated and 
read to the Royal Society, It is to be wiſhed, that more 
ſuch accounts, ſpecifying, as this does, the males and 
females dying at all ages, were kept in different ſituations, 
This is the only one that I have ever heard of in this 
kingdom. It is kept with particular care and accuracy 
by Mr. Gorſuch ; and furniſhes very uſeful data for deter- 
mining the difference in value between town and coun- 
try lives.—It deſerves to be mentioned particularly, that 
no foreigners or flrangers, who happen to die in this pariſh, 
or who may be brought into it to be buried, are entered 
into the regiſter: Nor are any of the fixed inhabitants 
omitted, tho" carried out to be buried. 


regiſter, 


the State of London, Paptlation, &c. 193 


regiſter, in the manner which will be de- 
ſcribed in the laſt Eſſay, I find that a child 
juſt born in this pariſh has an expectation of 
33 years; and that in general, under the age 
of 50, the expectations of lives here exceed 

thoſe in London, in the proportion of about 
4 to 3.— 80 great is the difference; eſpecially 
to children, between living in great towns 
and in the country. — But nothing can place 
this obſervation in a more ſtriking light, than 
the account given by Dr. Thomas Heberden, 
and publiſhed in the Philoſophical Tranſ- 
actions (Vol. LVII. p. 461), of the mcreaſe 
and mortality of the inhabitants of the iſland of 
Madeira. In this iſland, it ſeems; the wed- 
dings have been to the births, for 8 years, 
from 17 59 to 1766, as 10 to 46.8; and to 
the burials, as 10 to ,27.5, or g to 24.75. 
Double theſe proportions, therefore, or the 
proportion of 20 to 46.8, and of 18 to 24.7 5. 
are the proportions of the number marrying 
annually, to the number born and the number 
dying. Let 1 marriage in 3 be a 2d or (a) 3d 
marriage on the ſide of either the man or the 
woman ; or, in other words, let one in fix of 
all that marry be widows and widowers; and 
9 marriages will imply 15 perſons who 
have grown up to maturity, and lived to 


(a) This proportion is taken from fact.— In all Pome- 
rania, during 9 years, from 1748 to 1756, the number of 
perſons who married was 56,950 ; and of theſe, 10,526, 
were widows and widowers. Suſmilch's Works, Vol. I. 
Tables, p. 98. 2 


WO marry 
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marry once or oftener; and the proportion 
of the number marrying annually: the firſt 
time, to the number dying annually, will 
be 15 to 24.7 5, or 3 to 5. It may ſeem to 
follow from hence, that in this ifland three 
fifths of thoſe who die have been married; 
and, conſequently, that only two fifths of the 
inhabitants die in ehildhood and celibaey; 
and this would be a juſt conclufion were 
there no increaſe, or had the births and bu- 
rials been equal. But it muſt be remem- 
bered, that the general effect of an increaſe 
while it is going on in a country, is to ren- 
der the proportion of perſons marrying an- 
nually, to the annual deaths, greater, and to 
the annual births 4%, than the true propor- 
tion marrying, out of any given number 
born, This proportion generally lies be- 
tween the other two proportions, but always 
neareſt to the firſt (4); and, in the preſent 
caſe, it cannot be fo little as one half. - 


(a) In a country where there is no inereafe or de- 
creaſe of the inhabitants, and where alſo life, in its firſt 
periods, is fo ſtable, and marriage fo mueh encouraged, 
as that half of all who are born live to be married, the an- 
nual births and burials muſt be equal, and alſo guadrupli 
the number of weddings, after allowing for 2d and 3d 
marriages. Suppoſe in theſe circumſtances (every thing 
elſe remaining the ſame) the probabilities of fe, during its 
firſt ſtages, to be improved. In this cafe, more than haf 
the born will live to be married, and an increaſe will take 
place. The births will exceed the burials, and both fall 
below guadruple the weddings ; or, which is the ſame, 
below double the number annually married. —Suppoſe 
next (the probabiliticg of life and the encouragement to mar- 

| | riage 
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In London, then, half all that are born die 

under tires: 3 of age . —_ in Madeira 
above 


riage remaining * 1 the prot: ifickneſs only of the 
marriages to be improved, Iii this caſe it is plain, that 
an increaſe alſs will take place; but the annuul births and 
burials, inftead of being leſs, will now both tiſe above: 
quadruple the weddings ; and therefote the proportion of 
the born to that part of the born who marry (being by 
ſuppoſition two to one) will be leſs than the proportion 
of either the annual births or the amual burials, to the 
number marrying annually. — Suppoſe again (the encourage- 
ment to marriage ha the ſame) that the probabilities 
life and the prolifit neſs of niarriages are both improved. 
n this caſe, a more rapid increafe will take place, or a 
— exceſs of the births above the burials; but at the 
time they will keep nearer to quadriple the wed - 
dings, than if the latter cauſe only had operated, and 
ro uced the ſame increaſe. —T ſhould be too minute and 
tedious, were I to explain theſe obſervations at large. It 
folows from them, that, in every country or ſituation 
where, for 4 courſe of years, the burials have been either 
equal to or leſi than the births, and both under quadruple 
the marriages ; and alſo that, wherever the burials are 
leſs than quadruple the annual marriages, and at the ſame 
time the births greater, there the major part of all that 
are born live to marr 

[ have ſhewn how the allowance is to be made for 2d 
ind d marriages. Very wrong concluſions will be drawn 
if this allowance is not made. But it is, in part, com- 
penfated by the natural children which are included in 
the births, and which raiſe the proportion of the births 
to the weddings higher then it ought to be,, and there- 
fore bring it nearer to the true proportion of the number 
born amiually, to thoſe who marry annually, after de- 
ducting thoſe who marry a 2d or 3d time. 

In drawing conclufions from the proportion of annual 
births and burials, in different ſituations, ſome writers 
on the increaſe of mankind, have not given due attention 

to the difference in theſe proportions, ariſing from the 
O2 different 
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above half live to be married. Agrecably 

to this, it appears alſo from the account 1 
have referred to, that the epbectation of a 
child juſt born in Madeira is about 39 years; 
or more than double the expectation of a 
child juſt born in London. For the number 
of inhabitants was found, by a ſurvey made 
in the beginning of the year 1767, to be 
64,614. The annual medium of buz1als 
had been, for eight years, 1293 ; of births 
2201. The number of inhabitants, divided 
by the annual medium of bxr:als, gives 
49.89; or the expectation nearly of a child 
juſt born, | ſuppoſing” the births had been 
1293, and conſtantly equal to the burials, 

the number of inhabitants remaining the 
ſame. And the ſame number, divided by 
the annual medium of birtbs, gives 29.35 
or the expectation of a child juſt born, ſup- 
poſing the burials 220 1, the number of births 
and of inhabitants remaining the ſame. And 


different circumſtances of increaſe or decreaſe among a 
people. One inſtance of this I have now mentioned; 
and one further inſtance of it is neceſſary to be mentioned. 
The proportion of annual births to weddings. has been 
_ conſidered as giving the true number of children derived 
from each marriage, taking all marriages one with ano- 
ther. But this is true only when, for many years, the 
births and burials have kept nearly equal. Where 
there is an exceſs of the births occaſioning an . increaſe, 
the proportion of annual births to weddings mult be leſs 
than the proportion of children derived from each mar- 
riage; and the contrary muſt take place where there is 4. 

decreaſe. - 3 0 
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the true expebierion of life muſt be ſome- 
where e meg « between 49.89 and 
u . e Pry 


pd A goth part of the inhabitants of 
Madeira, it appears, die annually. In Lon- 
don, I have ſhewn, that above twice this 
proportion dies annually, In ſmaller towns 
a ſmaller proportion dies; and the births alſo 
come nearer to the burials. In general ; there 
ſeems reaſon to think that in towns (allow- 
ing for particular advantages of ſituation, 
trade, police, cleanlineſs, and openneſs, 
which ſome towns may have,) the exceſs of 
the burials above the births and the annual 
deaths, are more or leſs as the towns are 
greater or ſmaller. In London itſelf, about 
160 years ago, when it was ſcarcely a fourth 
of its preſent bulk, the births were much 
nearer to the burials, than they are now. 
But in country pariſhes and villages the births 
almoſt always exceed the burials; and I be- 
lieve it ſeldom happens that ſo many as a 
.3oth, or more than a 40th part of the in- 
habitants, die RY 4). In the four 


provinces | 


"(oy In the year 1733, 2 furvey was taken of the in- 
habitants of the pariſh: of Stoke-Damerel in Devonſhire, 


Ge = 8 number of men, women, and children was found 


3301. — The chriſtenings for the year were 122— 
bots ings 28—burials 62. — No more, therefore, than 
the 54th part of the inhabitants died in the year, —In part 
of this year an epidemical fever prevailed in the pariſh. 


See — s Abridgment 12 the Philef. Tranſattions, — 
| O3 
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provinces of M- Exgland there is à very 
rapid increaſe of the inhabitants; "but, not- 
withſtanding this, at Boſton, the capital, the 
inhabitants would decreaſe were there no 
ſupply from the country: for, if the act 
T have ſeen is juſt, from 1741 to 1762, the 
burials all along exceeded the births (a). 
So remarkably do towns, in confequence of 
their unfavourableneſs to health, and the 


IX. p. 325. — According to Graunt's account of a pariſh 
In Hampſhire, not reckoned, he ſays, remarkably health- 
ful, a 50th part of the inhabitants had died apnually for 
90 years. Natural and political Obſervations „ &c, Chap. 
In 1098 country pariſhes, mentioned by Suſimileb, the 
annual average of deaths, for ſix years, ending in 1749, 
Was 5255. The number of inhabitants was 225,357. 
One, therefore, in 43 died annually.— In 106 other 
pariſhes, mentioned by him, this propottion was 1 in 50. 
Isg the Dukedom of Murtemberg, the inhabitants, he 
ſays, are numbered every year; and from the ayerage of 


the 


— 


five years, ending in 1754, it appeared that, n 
towns and country together, 1 in 32 died annual 
In another province, which he mentions, conſiſting of 
6354998 inhabitants, x in 33 died annually.. From theſe 
facts he concludes, that, taking 2 whole country in groſt, 
including all cities and villages, mankind enjdy among 
them about 32 or 33 years each of exiſtence. And this, 
very probably, may not be far from the truth in the pre- 
ſent ſtate of moſt of the kingdoms of Europe. And it will 
follow, that a child born in a country pariſh or village, 
has, at leaſt, an expectation of 36 or 37 years; ſuppoſing 
the proportion of country to toton inhabitants to be as 32 
to 1; which, I think, this ingenious writer's obſervations 
prove to be nearly the caſe in Pomerania, Brandenburgh, 
and ſome other kingdom. OG 
(a) See a particular account of the births and burials 
in this town from 1731 to 1752 in the Gentlemar's Ma- 
ccc Ine 
| L luxury 
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luxury which generally prevails in them, 
check the increaſe of countries. 

Healthfulgeſs and Prolifickneſs are, pro- 
bably, cauſes of. increaſe ſeldom ſeparated. 
In conformity to this obſervation, it appears 
from comparing the births and weddings, 
in countries and towns where regiſters of 
them have been kept, that in the former, 
marriages, one with another, ſeldom produce 
leſs than four children each; generally be- 
tween four and five, and ſometimes above 
five. But in towns ſeldom above four; ge- 
nerally between three and four; and ſome- 
times under three (2). 225 4 


I have ſometimes heard the great num- 
ber of old people in London mentioned, 
to prove its favourableneſs to health and 
long life. Bat no obſervation can be more 
erroneous. © There ought, in reality, to be 
more old people in. London, in proportion to 
the number of inhabitants, than in any 
ſmaller towns; becauſe at leaſt one quarter 
of its inhabitants are perſons who come in- 


(a) Any one may ſee what evidence there is for this, 
by conſulting Dr. Short's two books already quoted, and 
the Abridgment F the Philoſophical Tramſactions, Vol. VII. 
part iv. p. 46, and Graunt s account already quoted, of the 
births, weddings and burials in three country pariſhes for 
9o years; compared with ſimilar accounts in towns. In 
conſidering theſe accounts, it ſhould not be forgotten 
that allowances muſt be made for the different circum- 
ſtances of increaſe or decreaſe in a place, agreeably to 
the obſervation at the end of the note in page 194. 
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to it, from the country, in the moſt robuſt 
part of life, and with a much greater proba- 
bility of attaining to old age, than if they had 
come into it in the weakneſs of infancy, 
But, notwithſtanding this advantage, there 
are much fewer perſons who attain to great 
ages in London, than in moſt other places 
where obſervations have been made. At 
Breflaw it appears, by Dr. Halles Table, 
that 41 of 1238 born, or a Zoth part, live 
to be 80 years of age.— In the pariſh of 
All- ſaints, in Northampton, an account has 
been kept ever ſince 1733 of the ages at 
which the inhabitants die; and I find that 
a 22d part die there turned of 80. At Nor- 
wich a like account has been kept; and it ap- 
pears, that for the laſt 30 years, a 27th part of 
the inhabitants have died, turned of the ſame 
age. According to Mr. Kerſſeboom's Table of 
Obſervations, publiſhed at the end of the laſt 
edition of Mr. De Motvre's Treatiſe on the 
Doctrine of Chances, a 14h part of all that are 
born live to 80.—And in the pariſh of Holy- 
Croſs, already mentioned p. 183 and p. 19a, 
the eleventh part of the inhabitants live to 
80 (a). - But in London, for 30 years, ending 


(a) This, however, will appear itſelf inconſiderable, 
when compared with the following account: © In 1761 
© the burials in the diſtrict of Chriſtianna, in Norway, 

amounted to 6, 929, and the chriſtenings to 11, 024. 
* Among thoſe who died, 394, or I in 18, had lived to 
the age of 90; 63 to the age of 100, and ſeven to the 

| | : age 


ce 
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at the year 1768, only 25 of every 1000, 
who have died, or a 40th part, have lived 
to this age; which may be cafily diſcovered, 
by dividing the ſum of all who have died 


during theſe years at all ages, by the Wink of 
* who have died above 80. IE 


Among the alles evils to which great 
towns are ſubject, I might further mention 
the PLaGut. Before the year 1666, this 
dreadful calamity laid London almoſt waſte 
once in every 15 or 20 years; and there is 
no reaſon to think, that it was not generally 
bred within itſelf. A moſt happy alteration 
has taken place; which, perhaps, in part is 
owing to the greater advantages of cleanli- 
_ neſs and openneſs, which London has enjoyed 
ſince it was rebuilt ; and which lately ve 
mou ery witely en | 

The facts I have now taken notice of are 
ſo important that, I think, they deſerve more 
attention than has been hitherto beſtowed 
upon them. Every one knows that the 
ſtrength of a ate conſiſts in the number of 
people. The encouragement of population, 
therefore, ought to be one of the firſt ob- 
jects of policy in every ſtate; and ſome of 


« app of 101. In the dioceſe of Bergen, the ins 

& who died amounted only to 2,580, of whom 18 lived 

„ to the age of 100; one woman to the age of 104, and 
t another woman to the age of 108.” 

dee the Aunual Regt i/ter for 1761, Ps 191. 
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the worſt enemies of population are the lhux- 
ury, the licentiouſneſs, and debility produced 
and propagated by great towns: 


I have obſerved that London is now (4) 
increaſing. But it appears that, in truth, 
this is an event more to be dreaded than de- 
fired. ' The more London increaſes, the more 
the reſt of the kingdom muſt be deſerted ; 
the fewer hands muſt be left for agriculture; 
and, conſequently, the leſs muſt be the plen- 
ty, and the higher the price of all the means 
of ſubſiſtence. Moderate towns, being ſeats 
of refinement, emulation, and arts, may be 
public advantages. But great towns, long 
before they grow to half the bulk of London, 
become checks on population of too hurtful 
a nature, nurſeries of debauchery and yolup- 
tuouſneſs ; and, in many reſpects, greater 
evils than can be compenſated by any ad- 
vantages (5). 5 8 


(a) This increaſe is greater than the bills ſhew, on 
account of the omiſſion in them of the two pariſhes which 
have been moſt increaſed by new buildings; I mean Mary- 
bone and Pancraſs pariſhes, The former of theſe pariſhes 
is, I ſuppoſe, now one of the largeſt in London, 
(5) The mean annual births, weddings, and burials in 
the following towns, for ſome of the laſt years, have been 


nearly, 1 | hs 
; , "Births. Weddings. Burials, 


At Paris, — 19,100 — 4,400 — 19,400 
, Vienna, — 5,600 — 13 — 7800 | 
Amſterdam, — 4,600 — 2,400 — 3, ooo 
Copenhagen, — 2,700 — 886 — 3,300 
Berlin, for 2 | 1 
years, end- 8 Sink 296 — 
ing at 1759 ML = 45 


Dr. 
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Dr. Heberden obſerves that, in Madeira, 
ths inhabitants double their own number in 
84 years. But this (as you, Sir, well know) 
is a very ſlow increaſe, compared with that 
which takes place among our colonies in 
AMERICA: fa the back ſettlements, where 
the inhabitants apply themſelves entirely to 
agriculture, and luxury is not known, they 
double their own number in 15 years; and 
all thro' the northern colonies, in 25 years (a). 
This is an inſtance of increaſe ſo rapid, as. .to 
have ſcarcely any parallel. The births 'in 
theſe countries muſt exceed the burials 
much more than in Madeira; and a greater 
proportion of the born muſt reach maturi- 
ty.— In 1738, the number of inhabitants in 
New Ferſey was taken by order of the go- 
vernment, and found to be 47,369. Seven 
years afterwards, the number of inhabitants 
was again taken; and found to be increaſed, 
by procreation only, above 14,000; and very 
near one haf of the inhabitants were found 
to be under (4) 16 ears of age. In 22 years, 
therefore, they muſt have doubled their own 
panne and the wes muſt. have exceeded 


(a) dee A | diſcourſe an Clrition Union, by Dr. Styles, 
Boſton, 1761, p. 10g. 109, &c. — See alſo, The Intereft of 
Great Britain conſidered with regard to her Colonies, together 
with Obſervations concerning the increaſe f _ Peopling 
of countries, &c. p. 35. 2d edit, London, 1761. 


(5) According to Dr. Halley's Table, the number of 
the living under 16, is but a third of all the living at all 
ages. | 
the 
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the burials 2000 annually. As the increaſe 
here is much quicker than in Madeira, we 
may be ſure that a ſmaller proportion of the 
inhabitants muſt die annually. Let us, 
however, ſuppoſe it the ſame, or a poth part. 
This will make the annual burials to have 
been, during theſe ſeven years, 1000; and 
the annual births 3000; or an 18th part of 
the inhabitants. —Similar obſervations may 
be made on the much quicker increaſe in 
Rhode land, as related in the preface to the 
Collection of the London Bills of Mortality; and 
alſo in the valuable pamphlet, laſt quoted, on 
the Intereſt of Great Britain with regard to her 
Colonies, p. 36.— What a prodigious differ- 
ence mult there be, between the vigour and 
the happineſs of human life in ſuch ſituati- 
ons, and in ſuch a place as London? — The 
original number of perſons who, in 164, 
had ſettled: in "New: England, was 21, 2.00 
Ever ſince, it is reckoned, that more have 
left them than have gone to them (3). In 
the year 1360, they were increaſed to half a 
million. They have, therefore, all along 
doubled their on number in 2 6 years. And 
if they continue to increaſe at the ſame rate, 
they will, 70 years hence, in New-England 
alone, be four millions; and in all: North 
America, above twice the number of inhabit- 


600 See Dr. Sl 8 pamphlet juſt quoted, p. 110, Kc. 
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ants in Great Britain (a). —But I am wan- 


dering from my purpoſe in this letter. The 
= point 


(a) The rate of increaſe, ſuppoſing the procreative 
powers the ſame, depends on two cauſes : The encou- 
« ragement to marriage; and the © expefation of a child 
. Ju born.” When one of theſe is given, the increaſe 
will be always in proportion to the other. That is; As 
much greater or leſs as the ratio is of the numbers who 
reach maturity, and of thoſe who marry, to the number 
born, ſo much guicker or ſlower will be the increaſe. —Let 
us ſuppoſe the operation of theſe cauſes ſuch, as to produce, 
an annual exceſs of the births above the burials, equal to a 
36th part of the whole number of inhabitants. It may 
ſeem to follow from hence, that the inhabitants would 
double their own number in 36 years; and thus ſome 
have calculated. But the truth is, that they would dou- 
ble their own number in much leſs time. Every addition 
to the number of inhabitants from the births, produces a 
proportionably greater number of births, and a greater 
exceſs of theſe above the burials; and if we ſuppoſe the 
exceſs to increaſe annually at the ſame rate with the in- 
habitants, or ſo as to preſerve the ratio of it to the num- 
ber of inhabitants always the ſame, and call this ratio 


25 the period of doubling will be, the guotient produced 
8 the logarithm of 2, by the difference between 
the logarithms of r + x ande; as might be eaſily de- 
monſtrated. In the preſent caſe, 7 being 36, and r + 1 
being 37, the period of doubling comes out 25 years. If 
7 1s taken equal to 22, the period of doubling will be 15 


years, —But it is certain that this ratio may, in many 


ſituations, be greater than r; and, inſtead of remainin 


the ſame, or becoming leſs, it may increaſe, the conſe- 


quence of which will be, that the period of doubling will 
be ſhorter than this rule gives it.— According to Dr. 


Halley's Table, the number of perſons between 20 and 


42 years of age is a third part of the whole number living 
at all ages. The prolific part, therefore, of a country 
may very well be a 4th of the whole number of inhabit- 
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point I had chiefly in view. was, [the preſent 
ſtate of London as to healthfulneſs, number 
IE alk | (1 of 


tants; and ſuppoſing four of theſe, of every otlier mar- 
riage between perſons all under 42, to produce ane birth 
every year, the annual number of births will be a 16th 
part of the whole number of people. And, therefore; 
fuppoſing the burials to be a 48th part, the annual exceſs 
of the births above the burials will be a 24th part, and the 
period of doubling 17 years, — The number of inhabi- 
tants in New-England was, as I have ſaid from Dr. Siyles's 
pamphlet, half a million in 1760. If they have gone on 
increaſing at the ſame rate ever ſince, they muſt be now 
$40,000 ; and it ſeems to appear that in fact they are now- 
more than this number. For, ſince writing the above 
obſervations, I have ſeen a particular account, grounded 
chiefly on ſurveys lately taken with a view to taxation; 
and for other purpoſes, of the number of males, between 
16 and bo, in the four provinces. According to this ac- 
count, the number of ſuch males is 218,000. The 
whole number of people, therefore, between 16 and 60% 
muſt be nearly 436,000. In order ta be more fure of 
_ avoiding exceſs, I will call them only 400,000. In Dr. 
Halley's Table the proportion of all the living under 16 
and aboye 60, to the reſt of the living, is 13. 33 to 203 
and this will make the number of people now living in 
the four provinces of New-England to be b66,000. But 
on account of the rapid increaſe, this proportion muſt be 
confiderably e New- England, than that given by 
Dr. Halley's Table; In New-Ferſey, I have faid the num- 
ber of people under 16; was found to be almoft equal to 
the number above 16. Suppoſe; however; that itt New- 
England, where the increaſe is ſlower, the proportion T 
have mentioned is only 16 to 20; and then the whole 

number of people will be 7 20, o. 
I cannot conclude this note without adding a remark to 
remove an objection which may occur to ſome in reading 
Dr. Heberdern's account of Madeira, to which I have re- 
| ferred, In that account 5945 is given as the number of 
children under ſeven in the iſtand, at the beginning of the 
year 


— 
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of inhabitants, and its influence on popula- 
tion. The obſervations I have made may, 
perhaps, help to ſhew, how the moſt is to be 
made of the lights afforded by the London 
bills; and ſerve as a ſpecimen of the proper 
method of calculating from them. It is in- 


deed extremely to be wiſhed, that they were 
leſs imperfect than they are, and extended 


further. More pariſhes round London might 


be taken into them; and, by an eaſy im- 


provement in the pariſh regiſters now kept, 
they might be extended through all the pa- 


riſhes and towns in the kingdom. The ad- 


vantages ariſing from hence would be very 
confiderable. It would give the preciſe law 
according to which human life waſtes in its 
different ſtages ; and thus ſupply the neceſſary 
data for computing accurately the values of 
all e-annuities and rever/ions, It would, 
likewiſe, ſhew the different degrees of health- 
fulneſs of different fituations, mark the pro- 
greſs of population from year to year, keep 
always in view the number of people in the 


kingdom, and, in many other reſpects, fur- 


year 1367, The medium of annual births, for eight 
years, had been 22013 of burials 1293. In ſix years, 


therefore, x 3,206 muſt have been born's and if, at the 
end of fix years, no more than 5945 of theſe were alive, 
1210 muſt have died every year. That is; almoſt all 


the burials in the ifland, for fix years, muſt have been 
| Burials of children under ſeven years of age. This is 
plainly incredible ; and, therefore, it ſeems certain, that 
the number of children under ſeven years of age muſt, 
through fome miſtake, be given, in that account, 3000 

or 4000 too little, 
niſh 
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niſh inſtruction of the greateſt importance to 
the ſtate. Mr. De Moire, at the end of his 
book on the Doctrine of Chances, has re- 
commended a general regulation of this kind; 
and obſerved, particularly, that at leaſt it is 
to be wiſhed, that an account was taken, at 
proper intervals, of all the living in the king- 
dom, with their ages and occupations; 
which would, in ſome degree, anſwer moſt 
of the purpoſes I have mentioned. — But, 
dear Sir, I am ſenſible it is high time to 
finiſh theſe, remarks, ' I have. been carried in 
them far beyond the limits I at firſt intend= 
ed. I always think with pleaſure and grati- 
tude of your friendſhip. The world owes 
to you many important diſcoveries; and your 
name mult live as long as there is any know- 
ledge of philoſophy among mankind. That 
you may ever. enjoy all that can make you 
moſt apps is the ſincere with of, 


8 1 , (2 | 
' Your much obliged, 


and wy humble ſervant, 


' Newington-Green, 


April 3, 1759. | Ricnand P RICE: 


POST- 
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POSTSCRIPT. 
AT Edinburgh, bills of mortality, of tho 


ſame kind with thoſe in London, have 


been kept for many years. I have, ſince 


the foregoing letter was written, examined 


theſe bills, and formed a Table of Obſerva- 
tions from them, as I found them for a period 
of 20 years, beginning in 1739, and ending in 
1758.—As this is a town of moderate bulk, 
and ſeems to have a particular advantage of 
| ſituation; I expected to find the probabili- 


ties of life in it, nearly the ſame with thoſe 
at Breſlaw, Northampton and Norwich; but I 
have been ſurprized to obſerve, that this is 


not the caſe. During the period I have men- 


tioned, only one in 42 of all who died at 


Edinburgh, reached 80 years of age; which is 


a ſmaller proportion than attains to the ſame 


age in London. See p.201.—In general; it 


appears, that the probabilities of life in this 


town are much the ſame, thro' all the ſtages 


of life, with thoſe in London, the chief diffe- 
rence being, that after 30, they are rather 


lower at Edinburgh.—It is not difficult to ac- 
count for this. It affords, I think, a {trik- 
ing proof of the pernicious effects ariſing 
from uncleanlineſs, and crouding together 
on one ſpot too many inhabitants. At 
Edinburgh, Mr. Maitland ſays, © the build- 
*« ings, elſewhere called bores, are denomi= 
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« nated /ands; and the apartments, in other 
places named fories, here called hauſes, are 
*« to many freeholds inhabited by different 
« families; whereby the houſes are ſo ex- 
« ceſſively crouded with people, that the. 
inhabitants of this city may be juſtly pre- 
« ſumed to be more numerous than thoſe of 
<« ſome towns of triple its dimenſions.” See 
Maitland's Hiſtory of Edinburgh, p. 140. 

In the year 1748, the whole number of 
apartments or families in the city and liberties 
of Edinburgh, was 9064. This Mr. Mait- 
land mentions as the reſult of particular exa- 
mination, and undoubtedly right. B. p. 217, 
218.— In 1743, an accurate account was 
taken, by the deſire of this writer, of the 
number of families and Ta in the pa- 
riſh of St. Cuthbert. Ib. p. 171. The number 
of families was 2370, and of e at all 
ages, 9731. The proportion, therefore, of 
inhabitants to families, was 44s to 1; and, 
ſuppoſing this the true proportion for the 
whole town, the number of inhabitants will 
be 445 multiplied by 9064, or 37,162.— 
The yearly medium of deaths in the town 
and liberties for eight years, from 1741 to 
1748, was 1783. 16. p. 220 and 222. And, 
conſequently, one in 204 died annually. 

Mr. Maitland, tho' poſſeſſed of the date 
from which theſe Ie neceſſarily fol- 
lowed, has made the number of inhabitants 
59,120, in conſequence of a diſpoſition to 

exag- 
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exaggerate in theſe matters, and of aſſuming; 
without any reaſon, a 23th part of the inha- 
bitants as dying annually. 

In page 220, he expreſſes much ſurprize 
at finding, that the number of males in this 


town was leſs than the number of females; 


in the proportion of 3 to 4. But this is by 
no means peculiar to Edinburgh. 


All J have been ſaying mult be underſtood 


of the ſtate of Edinburgh, before the yea 

1758. The bills, for the laſt 12 years, hows 
been ſo irregular, and ſo different from the 
ſame bills for the preceding years, and from 


all other bills, that I cannot give them any 
credit. Either ſome particular incorrectneſs 


has crept into the method of keeping them; 
or there has been ſome change in the ſtate 


of the town which renders them of no uſe. 


Probably the former is the truth. 


From the note in p. 203, it appears, that 
the chriſtenings and burieh, 

very near to equality. This once led me to 
ſuſpect, that there muſt be ſome particular 
fingulacity ! in the ſtate of Paris, which ren- 
dered it much leſs prejudicial to health and 
population than great towns commonly are. 
Bat better information has lately obliged me 
to entertain very different ſentiments.— The 
difference between the births and burials at 
Parris, is much greater than the bills ſhew. 


* Children here are baptized the inſtant 
they are born; and, in a day or two af- 


A | © terwards, 


at PARIS, come 
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terwards, it is the cuſtom to ſend them to 
the adjacent villages to be nurſed. A 


great number therefore, of the infants born 


at Paris, die in the country, and theſe 
appear only in the regiſter of chriſten- 
ings.” See a book entitled the Police 


of France, page 127. And Buffon's Natural 
Hiſtory, Tom. II. at the end. — © All the 


children alto received into the Foundling- 
Hoſpital, are immediately ſent to be nurſ- 
ed in the country, at a diſtance from Paris, 
where they remain 5 or 6 years; at the end 
of which time they are brought again to 
Paris, the boys to be placed in the ſuburbs 
of St. Antoine, and the girls at Salpetriere, 
to be further maintained till they arrive at 
the age of twelve years.“ Police France, 
81. The following paſſage in the ſame 


writer, containing a further account of this 
Hoſpital, is important; and, therefore, tho' 


60 
66 
40 
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long, I cannot help tranſcribing it.“ Let 


4 C 


us ſuppoſe, that out of 4000 children an- 


nually carried into the country, two thirds 


may die, during the five years they are 
deſtined to remain at nurſe; ſo that only 
1333 would conſtantly be the annual 
number ſent back to Paris; who, being 
kept at the two Hoſpitals St. Antoine and 


Salpetriere juſt mentioned, till they are 12, 


and ſucceeded by a like number each year, 
the total number compoſed of all brought 
in the ſucceſſive years, would make the 
conſtant reſting ſtock to amount to 9331. 
6 « But 
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But of theſe ,we will ſuppoſe a 5th part 
to die every, year, Yet even then the 
conſtant reſting ſtock of children ought to 
be 7465. How greatly then muſt we be 


ſurprized to find, by the authentic account 
taken from their own books, only 640 


boys in the college of St. Antoine, and not 
more than 600 girls at the Salhetriere; 
ſo that the reſting ſtock of returned found- 
lings appears to be no more than 1240, 


_ which being deducted from 746 5, will make 


the difference in the deficiencies 6225. 
What then becomes of theſe ?—Are they 


reclaimed by their parents? — Or do they 
periſh for want of care? —In anſwer to 


which . queſtions it was explained to me; 


that as many of the lower claſs of people 
were induced to marry, in order to be ex- 
cuſed from ſerving in the militia ; ſo when 


theſe have-children, which they are un- 


able to maintain, they uſually ſend them to 


this hoſpital ; which, therefore, muſt be 
looked upon, as not only a charity for the 
care of expoſed and deſerted children whoſe 


parents are unknown, but alſo as a public 


nurſery for the ſuſtenance of the children 
of poor people, who, tho' regiſtered at the 


Office, are often reclaimed from their coun- 
try nurſes by their parents. This accounts, 
in ſome meaſure, for the ſmall ſtock of 
children brought back to the hoſpital at 


Paris. The further difference is ſuſpected 
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to be owing to the inſufficient noutiſhment 
* they receive; às this particular charity, as 
« well as the General Hoſpital, adopts that 
te prep ſerous method of taking in an un- 
Fx limited number, while there is only a li- 
t mited income for their ſubliſtence. . 
page 83. . 
Thele facts prove, that, at the ſame time 
that the regiſter of chriſtenings at Paris muſt 
be full, the regiſter of burials muſt be very 
deficient, Let "the deficiencies be reckoned 


at 4700; and, conſequently, the annual 
| burials at 24,100. The annual average of 


weddings, given in p- 203, is 4400; and, 
therefore, the number of perſons who marry 


annually muſt be 8800. Deduct a 6th part (a) 


for *w:dowy and widewers ; and 7134 will be 
the number of vIrgins ant batchelors marr ying 
annually. — The difference between the chril⸗ 
tenings and burials is 5000 ; which, there- 
fore, is the number of annual recruits from 


the country. Theſe, in general, muſt be 


perſons in mature life. Suppoſe 3300 of them 
to marry after ſettling at Paris. Then, 71 34. 


Jefſened by 3300, or 3834, will be the num- 


ber of perſons born at Paris who grow up to 
marry; and 15,266, or four fifths of all wha 
are born at Paris, will be the number dying 


_ annually in childhood and celibacy. 


The ſuppoſitions on which I have made 
this computation ſcem moderate; but if any 


(a) Vid. Note, page 193. 
5 8 . 


— 


One 
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one thinks otherwiſe, he may make the ſame 
calculation on any other ſuppoſitions. 

The births at Paris are above four times 
'the weddings ; and it may ſeem, therefore, 


that here, as well as in the moſt healthy 


country ſituations, every wedding produces 
above four children. I have obſerved no- 
thing like this in any other great town. 
Many children born in the country are, I 
ſuppoſe (a), brought to the Foundling-Hoſ- 
pital, and there chriſtened. This Hoſpital 


may likewiſe occaſion a more than common 


number of illegitimate births. And, bekides, 
ſome who leave the country to ſettle at Paris, 
may come thither already married. Theſe 
are circumſtances that will ſwell the regiſter 
of births, without having any effect on the 
weddings. I do not, however, know that 
any of them take place at Paris; and, per- 
haps, it muſt be granted, that it is diſtin- 
gulched in this reſpect from moſt other towns. 
Nor can I wonder at this, if it be indeed 
true, not only, that all married men in France 


are excuſed ſerving in the militia from whence 
draughts are made for the army, but alſo, 


that a jþ/th of all the children born at Paris 


are ſent to the Foundling- Ho Mita. (5). Theſe 


Axe 


(a) If the parents of a child brought to this Hoſpital 
* are knqwn, the regiſter of its baptiſm muſt be pro- 
% duced, If the parents are unknown, the child muſt 


ebe baptiſed after being received.” Police of ne, : 


page, 82. 
(s) See Police of France, Ye. p 83. — This writer 
adds, that a ird of all that die at ares die in Hoſpitals. 
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are ehcourdgements to marriage that no other 
city enjoys. It has been ſeen that the Found- 


lg- Hoſpital, tho attended with this effect, 


is, probably, in the higheſt degree pernici- 


ous; but it is to be wiſhed, that ſome 1 


of the fame kind with that „t mentioned, 
was purſued in this kingdom. — At the end 


of the 2d vol. of Monfieur De Buffon's Natural 
Hiſtory, there are Tables formed from the 


Obſervations of M. Du Pre de S. Mour, of 
the French Academy, containing an account of 


the ages at which 13,189 perſons died in three 


pariſhes at Paris; and alſo, of the ages at which 


10,805 perſons died in 12 country pariſhes and 
villages near Paris. — According to theſe Ta- 
bles, many more die in the beginning of life, 


and much fewer in the latter part of life, in 
the country than in Paris. But the circum- 


— | . . | : 2 * , 2 Je © ra * 
ſtances of Paris, and the country round it, 
are ſuch, that no argument can be drawn 


<6 In the Hotel Dieu (a great Hoſpital ſituated in the 


middle of the city) we may, he ſays, behold a horrid . 
** ſcene of miſery; for, the beds being too few for the 
“ numbers admitted, it is common. to ſee 4, or 6, or 


<« even 8 in a bed together, e A one end, and 4 
4855 


* at the other, ill of various di 


s in ſeveral de- 
- 54 ; ſome bad, others worſe.; 5 06 dying, others 


ec. 


ead.— Above a fifth of all admitted to this Hoſpital 
„die; the annual numbers admitted being 21,823. The 
«© medium of deaths for three years from 1751 to 17 537 


4650. — The medium of deaths for the ſame years in 


“all the Hoſpitals was 6181.“ Ib. p. 85. In our two 
great city Hofpitals, St. Thomas's and St. Bartholomew's, 
about 600 die annually; or one in 13 of all admitted as 
iprpaticnts, . d LEY its Wat oe: | 
from 


che State of London, Population; &c. 217 


from hence in favour of Paris. Many of the 
children dying in the country, are children 
ſent thither from Paris to be nurſed; and, 
on the other hand, nany, perhaps mot, of 
thoſe who die in old age at Paris, are per- 
ſons who have removed thither from the 
country, ſome to Hoſpitals, and ſome to 
places and ſettlements. It is evident, there- 


fore, that theſe Tables give a repreſentation 


of the probabilities of life at Paris, which, 


' when compared with thoſe in the adjacent 


country (a), is juſt the reverſe of the truth. 


Were the children born at Parris, who die 


in the country, to be transferred to the town 
regiſter; and, on the contrary, the adults 


born in the country, who die at Paris, to 


be transferred to the country regiſter, there 
is no reaſon to doubt, but that the proba- 
bilities of life at Paris, would be found as 
low, in compariſon with thoſe in the coun- 
try, as the probabilities of life in London 
are ; or, perhaps, much lower. — This ob- 
ſervation is applicable, in ſome degree, to 
moſt other great towns; and, in general, 


on account of the migrations from the coun- | 


try to towns, navies and armies, we may be 


ſatisfied, that we err on the fide of defee, 


(a) It is for this reaſon that theſe Tables, when com- 
| bined, exhibit juſtly the mean probabilities of life for town 
and country taken together; and that the Table of the 
decrements of life deduced from them by M. Buffon and 
Mr. Du Pre, agrees nearly with Dr. Haley s Table. 


whenever 
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whenever we judge of the probabilities of 
life in the country, from the numbers dy- 
ing in the ſeveral ſtages of life; and, on the 
ſide of exce/s, whenever, in the ſame way, we 
judge of the probabilities of life in zowns.. 
And this, it is obvious, has a. tendency to 
confirm all that has been ſaid in the preced- 
ing Eſſay, concerning the pernicious effects 
of great towns on human life. $ 
There are ſeveral ordonances and arrets of 
council which fix the boundaries of Paris, 
and prohibit all new buildings beyond thoſe 
boundaries.—The reaſons of this regulation, 
as ſet forth in one of theſe arrets, are re- 
markable; and it will not be improper to 
recite them.—** By the exceſſive aggrandiz- 
ing of the city, it is ſaid, the air would be 
rendered unwholeſome, and the cleaning 
the ſtreets more difficult. Augment- 
« ing the number of inhabitants would aug- 
% ment the price of proviſions, labour and 
% manufactures.” —* That ground would be 
* covered with buildings, which ought to be 
« cultivated in raiſing the neceſſary ſubſiſt- 
r ence for the inhabitants; and thereby ha- 
« zard a ſcarcity.” —* The people in the 
„ neighbouring towns and villages would be 
* tempted to come and fix their reſidence in 
«« the capital, and deſert the country.” — 
« And laſtly ; the difficulty of governing fo 
«« great a number of people would occaſion 
a diſorder in the Police, and give an oppor- 
| | „ tunity 
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te tunity to rogues to commit robberies and 
„ murders (a)“ 

No one can think overgrown cities greater 
evils than Ido. But, yet, I can by no means 


approve of this policy. The effect of it muſt 


be, crouding together too many people with- 


in the preſcribed boundaries, and rendering 


a town more the ſeat of uncleanlineſs, infec- 
tion and diſeaſe.—The number of houſes in 
Paris is reckoned to be 28,000 (4), or 30,000; 
but the number of inhabitants, ſuppoſing a 
20th part to die annually, cannot be much 


leſs than 480,000, or 16 times the number 


| of houſes. 


It is happy for Lonpoxn, that there have 


been no laws to reſtrain its increaſe. In con- 
ſequence of being allowed to extend itſelf on 
all fides into the country, the inhabitants 


now take near twice the room to live upon 
that they did; andit is become leſs the means 


of ſhortening human life, See p. 189, 191, 
and 201, 88 1 


In page 203, I have given the annual me- 
dium of births, weddings and burials at BER - 
LIN, from 1755 to 1759. — In 1747, an ac- 
count was taken with the utmoſt care, by 


the order of the King of Pxuss 1A, of the 
number of inhabitants in this town; and, it 


was found ta be 107, 224.—In order to be 


more certain, a ſecond account was taken the 


(a) Vid. Police of France, p. 130. 5 
(5) Bid. — There are other accounts which makes this 
number above 50,000. TT 
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134,000; and muſt have been to the annual 
burials nearly as 26+ to 1,—This is a higher 

roportion than could be expected in a town 
10 conſiderable; and alſo ſo much crouded, 


v4 4 4 


Increaſe at the rate of 10,000 every year, it 
would in 60 years be doubled; and the pro- 


portion of inhabitants to deaths would riſe 
gradually, till it came to be about one third 
greater. BERLIN, we have ſeen, has, in fact, 
increaſed at more than double this rate; and, 
therefore, the proportion of inhabitants dy- 
ing annually in it is in reality very low. 


The 


Fl 
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The ingenious Suſmilch, to whoſe works, 
1 owe my information concerning BERLIN, 
makes the proportion of people who die an- 
nually 1 in great towns, to de from xx 0 xx; 
in moderate towns, from x: ix to r; and in the 
country from 2 to . — The obſervations 
and facts in this Eſſay, joined to thoſe which 
will be found in the 4th Eſſay, prove, I 
think, that theſe proportions may be more 
truly ſtated. as follows. — Great towns, from 
T5 or IT to 2 Or zr. Moderate towns, from 
1 to *r. The country, from e or 75, to 
is Or 55. — This, however, muſt be under- 
ſtood with exceptions. There may be mo- 
derate towns ſo ill fituated, or whoſe inhabi- 
tants may be fo crouded together, as to ren- 
der the proportion of deaths in them greater 
than in the largeſt towns: And, bf this, 
EDINBURGH, if it is not now, was 20 years 
ago an example. — There may be alſo great 
towns in which, from a ſudden increaſe, this 
proportion may be leſs than in ſmall towns: 
And of this, I have juſt given an example 1 in 
BERLIN, 
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On Mr. Dz Moivnz's Rules for cal- 
culating the Values of Joint Lives. 


"THE calculation of the values of Angle 
3 and ſoint lives, from given Tables of 
Obſervation, being tedious and troubleſome z 

Mr. De Morvre has had recourſe to two Hy- 
 potheſes, which give eaſy rules for this pur- 
poſe ; and which, he thought, correſponded 
with ſufficient exactneſs to Obſervations. — 
The firſt of theſe Hypotheſes is, that the * 
babilities of life decreaſe, as we advance from 
childhood to old age, in an arithmetical pro- 
greſſion; or in ſuch a manner, that the Me- 
rence is always the fame, between the num- 
ber of perſons living at the beginning of any 
one year, and the number living at the be- 
ginning of the next following year. — The 
other Hypotheſis is, that the probabilities of 
life decreaſe in a geometrical progreſſion; or 
in ſuch a manner, that the proportion is al- 
ways the fame, between the number of per- 
ſons living at the beginning of any one year, 
and the number living at the beginning of 
the next following year. — All the Tables 
of Obſervation ſhew, that the real law, ac- 
cording to which human life waſtes; comes 
© much 
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much nearer to the former Hypothe/is, than 
the latter.—In Tables III, IV, and V, in the 
Appendix, it is ſo near the former Hypothgſis, 
that the difference is ſcarcely worth regard- 
ing. According to this Hypothgſis, therefore, 
(accommodated to the Breſſaww Table, in the 


manner mentioned in the note, page 2.) 
Mr. De Mozvre calculated the values of ingle 


lives ; and the rules founded upon it for this 


purpoſe are fo eaſy, that an operation which 
would otherwiſe take up much time, may 


be performed almoſt immediately. | 
By proceeding on the ſame principles, the 
values of joint lives might have been calcu- 
lated ; but the rules for this purpoſe derived 
from theſe principles, are far from being 
equally eaſy in practice. Here, therefore, 
r. De Moivre quitted his fr Hypotheſis ; 


and finding, that the ſecond Hypotheſis af- 


forded, in the caſe of jo;m? lives, rules that 


were as eaſy, as the rules given by the other 


Hypotheſis were in the caſe of Angle lives, 


he choſe to adopt this Hyporhefis ; believing 


at the fame time, that the values of ſoint lives, 


obtained by rules derived from it, would 
not deviate much from'the truth. But in 
this he was greatly miſtaken. The values 


of tao joint lives obtained by theſe rules are 


ſo wrong, that in finding the prefent value, 
in angle payment, of one life after another, 


they generally give reſults which are near + 
of the true value too great; and about w- e; 
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fifths too great, when the value is ſought in 
annual payments during the joint lives. — 
Theſe are errors ſo conſiderable, that I think 
it is of particular importance that the public 
ſhould be informed of them, in order to pre- 
vent the inconveniencies and perplexities 
they may occaſion, _ 

Mr. Simpſon (in the Appendix to his Trea- 
tiſe on the Doctrine of Annuities and Rever- 
ions) has obſerved, that Mr. De Morvre's rules 
for finding the values of joint lives are wrong. 
But I don't know, that it has been ever at- 
tended to, that they are /o wrong as I have 
found them. Mr, Simpſon s remarks point 
out chiefly. the errors in theſe rules, when the 
values of three or more joint lives are calcu- 
lated by them; but, till I was forced to a 
particular examination of this ſubje& by 
ſome difficulties into which I found myſelf 
brought by following Mr. De Morvre too 
implicitly, I did not at all ſuſpect, that an 
ſuch errors as I have mentioned, could ariſe 
from theſe rules, when the values of only ? 
joint lives are calculated by them. Mr. De 
Moivre, in conſequence of other remarks 
contained in Mr, Simpſon's Appendix, altered 
in the 4th edition of 25 Treatiſe ſome of his 
rules. It is ſurprizing he did not ſee reaſon 
at the ſame time to alter theſe. 2 

That there may be no doubt about the 
truth of theſe obſervations, I will juſt men- 
tion a few examples of the difference . 

t 


* 


exact method of deducirg 
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the values of a given reverſionaty annuity, 
according to the rules to which I habe ob- 
jected, and the true values, according to the 
them from Mr. 


De Moivre's firſt pern. 
Let the propoſed annuity be 305 to be 


enjoyed for what ſhall happen to remain of 


the life of a perſon now 40 years of age, af- 
ter ths. life of another perſon of the ſame age. 
The value of the joint lives (intereſt being 
at 4 per cent.) is, by problem 2d of Mr. De 
Movres Treatiſe on Life-Annuities, 8.964 ; 


which ſubtracted from 13.196, (the value 


by Fable VI, of a ſingle life at 40) gives 
4.23; which remainder, multiplied by 30, 
gives /. 126.9, or the value of the reverſion 
in a fingle preſent payment. 
divided by the foregoing value of the joint 
* 14.163 or, the value of the rever- 


ſion in annual payments during the joint 
lwes. But the true values are J. 101. 1 in a 


Angle payment, by Queſt. I. chap. I.; and 


A0. 3, in annual payments, by Queſt. IV. — 


The former values, therefore, are near a 


quarter of the true value too great in the in- 


gle payment; and near 7w9-//7hs too great in 


the annual payments. 


The true value of the ſame mtu for a 
life at 66, after another life of the fame age, 
is, (reckoning intereſt as before, at 4 per cent.) 


68“. in a fongle payment; and 13.5, in an- 


nua. W theſe values, according 


. 


to 


And 126.9, 
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to the Problem j juſt quoted, are g1/., and 211. 
one of which i 10 near a Fhird, and the other 


above half the true value too great. 
In unequal lives theſe errors may be no leſs 


conſiderable.— Thus; if the value of the pro- 


poſed annuity be required for a life at 70, 
after a life at 30 years of age; it will, by 
the ſame Problem, be /.26.5, in a /ingle pay- 
ment; and /.5.1, in annual payments during 
the joint lives. But the true values are 17 
and J. 3. O5. | 
Where 3 or more lives are concerned the 
errors will be ſtill greater. | 
The true values of the joint Lives, - men- 
tioned in theſe Examples, have been calcu- 
lated by a rule in page 16, of Mr. Simpfon's 
Treatife on the Doctrine of Annuities and 
Rever/ions, and explained in note (M) Ap- 
endix. — To ſave, however, a great deal of 
trouble hereafter, I have thought proper 'to 
calculate Table VII, which gives the exact 


values, according to Mr. De Motore's firſt 


hypotheſis, of two joint lives, for every five 
years of human life, from 10 to 70. 

This Spots, J have obſerved, does not 
differ much from the Tables of Obſervation 
in the Appendix, for Bręſlaw, Northampton and 
Norwich. Between the ages of 30 and 40, 
it gives the values of /ng/e lives almoſt. the 
ſame with the Brela Table. Under 30, it 
gives them ſomewhat %; and above 40, 


ſomewhat greater. But it ought to be re- 
membered⸗ 
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membered, that wherever it does this, it 
gives, at the ſame ages, the values of the 
Joint lives alſo too little or too great; and that, 
conſequently, the reſults from it, in calcula- 
ting the values of Rever/ions, and of the longeſt 
of given lives, come ſo much nearer to exact- 
neſs. 


The rules to which I have objected are the 
only ones given by Mr. De Morvre, in all the 
editions of his Treatiſe on Life-Annuities. 
But it ſeems, this great mathematician be- 
came at laſt ſenſible, that they were too in- 
correct; and, therefore, at the end of the laſt. 
edition of his Treatiſe on the Doctrine of 
Chances, page 320, (a work which gets into 
comparatively few hands) he has given other 
rules which come nearer the truth. But 
even theſe rules produce errors ſo great in 
many caſes, ( particularly when combined 
with the errors of the hypotheſis) that it 
will be beſt never to uſe them, py 
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Of the Method of calculating the 


Values of Reverſions depending on 
Survivor ſbips. e 


AL Queſtions relating to the values of 


lives and reverſions, are at preſent of 
particular importance in this kingdom. Much 
buſineſs is continually tranſacted in this way; 
and any conſiderable errors in the methods 
of ſolving ſuch queſtions, muſt in time pro- 
duce very bad conſequences. —The deſign of 
the following obſervations is to point out a 
particular error, into which there is danger 
of falling, in finding the values of ſuch re- 


verſions as depend on ſurvivorſhips. In do- 


ing this, I ſhall, in order to be as plain as 
poſſible, take the following caſe. “ A, aged 
« 40, expects to come to the poſſeſſion of 
© an eſtate, ſhould he ſurvive B, aged like- 
«© wiſe 40. In theſe circumſtances he offers, 


© in order to raiſe a preſent ſum, to give ſe- 


* curity for 40/. per annum, out of the eſtate 
< at his death, provided he ſhould get into 
e —— « poſſeſ- 


5 
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<«« poſſeſſion ; that is, provided he ſhould ſur- 
« vive B. What is the ſum that ought now 
te to be advanced to him, in conſideration of 
e ſuch ſecurity, reckoning NG intereſt 
&« at 4 per cent? 

Mr. De Moore's directions in his Trea- 
tiſe on Annuities, Problems 17th and 20th, 
lead us to ſeek the required ſum in this caſe, 
by the following proceſs. 

Find firſt, the preſent ſum A ſhould re- 
ceive, for the reverſion of 400. per annum for 
ever after his death; ſuppoſing it not depen- 


dent on his ſurviving B. The preſent value of 


ſuch a reverſion is the (a) value of the life 


* ſubtracted from the perpetuity, and the re- 


* mainger multiplied by the annual rent.”— 
The value of the life is, by Table VI, 13.196. 
This ſubtracted from 25, the perpetuity, leaves 
11.80; which, multiplied by 40, gives J 472; 
the value of the ſuppoſed eſtate, after the life 
of A. But, as Mr. De Moivre obſerves, the 
lender having a chance to loſe his money, a 
compenſation ought to be made to him for 
the riſk he runs, which is founded on the 
_ poſſibility, that a man of 40 years of age may 
not ſurvive another perſon of the ſame age. 
This chance is an equal chance; and, there- 
fore, half the preceding ſum, or 236/. is the 
money which ſhould be advanced now on 
the expectation mentioned. 


(a) By Scholium, p and Problem 26th, p. 293, 
of Mr. Simpſon's Select Exerciſes, 
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This ſolution carries a plauſible appear- 
ance ; and moſt perſons will, probably, be 
ready to pronounce it right; nor will this 


be at all wonderful, as ſo great a maſter of 


theſe ſubjects as Mr. De Moore appears to 
have been miſled by it. —Nothing more is 
neceſſary to prove it to be fallacious, than 
prong: in the ſame way to ſolve the fol- 
owing ſimilar Queſtion. 

« A, aged 40, offers to give ſecurity for 


% gol. per annum, to be entered upon at his 


* death, provided it ſhould happen before the 
* death of B, aged likewiſe 40. What ſum 
* ſhould now be advanced to him for ſuch a 
5 reverſion, intereſt being reckoned at 4 per 
* cont 

In ſolving this Problem, agreeably to the 


method juſt deſcribed, we are to find the va- 


lue of 351 per annum, to be entered upon 
certainly at the death of A; and then to mul- 
tiply this value by the chihed that A ſhall 
not ſurvive B, or by z; and in this way the 
anſwer comes out the ſame with that already 
given. 

Now it may be eaſily ſeen, that this muſt 
be wrong. The value of a reverſion, to be 
received when a perſon of a given age dies, 
cannot be the ſame, whether the condition 
of obtaining it is, that he ſhall die before, or 
that he ſhall die after another perſon. That 
is, whether it is provided, that a purchaſer, if 


he ſucceeds, ſhall get into poſſetiion aner 05 


later. 
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later. The reverſion in the latter caſe muſt, 


without doubt, be of leſs value than i in the 


former. 


66 4 Lo 9”, 

Now, the 1 3 of an \ eſtate to be 
enjoyed for ever, after the failure of the /ong- 
of two lives, is © the value of the Jonge 


& of the two lives, ſubtracted from the ber- 


e petuity; and the remainder multiplied by 
ce the annual rent of the eſtate. The value 
of the longeſt of two lives is, (as is well- known) 


the value of the two ſoint lives, ſubtracted from 


the ſum of the (a) values. of the two ſingle 
lives. - In the prefent caſe, therefore, it is 
9.82, (the value of two joint lives at the age 
of 40 by Table VII,) ſubtracted from twice 

13.196 ; (the value of angle life at the fame 
age by Table VI,) that is, 16.57 year's pur- 
chaſe. And this ſubtracted 3 25, (the 
perpetuity) gives 8.43; which, multiplied by 
40, gives 4337.2, the value of the given eſtate 
were it certain to be enjoyed, after the ex- 


(a) See Mr. De 1 on Annuities, Problem IV; 
3 Mr. Simpſon's Doctrine . Anninities and Rever ions, Prob. 
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tinction of the longeſt of two lives both 40; 
that is, whether one or ether. ot them failed 
laſt. But that A's life in particular ſhould 
fall laſt, rather than B's, is an even chance. 
The true value of the reverſion, therefore, 
is half the laſt value, or J. 168.6. | 

In like manner. The ſecond Queſtion 1 is the 
ſame with the Queſtion, What is the pre- 
_ «« ſent value of 40/. per ann. for ever, to be en- 
* tered upon ny the extinction of two joint 

« lives both 40; that is, whenever either of 
« them ſhall fail; provided the firſt that fails 
« ſhould happen to be A's life in particular?” 
—And the anſwer is found. by ſubtracting the 
preſent. value of the two foint lives from the 
perpetuity, and multiplying the remainder by. 
2, or by the chance that A in particular. 
ſhall die firſt: And this will give the re- 

uired value, J. 303.4 (a). 

In ſhort. It appears in both theſe caſes, 
that, according to the firſt method of ſolu- 
tion, we are to ſubtract from the perpetuity 
the value of one of the ſingle lives; when, in 
the /ormer caſe, the value of the /ongeft of the 
two lives; and, in the /atter caſe, the value 
of their joint continuance, ought, in reality, to 
be ſubtracted. I need, not ſay what prodigi- 
ous errors may often ariſe from hence and 


how unfit ſuch a method of ſolution is for 
practice. 


(a) 1 have, tho” ſcarcely neceſſary, given 2 demonſtra- 
tion of theſe Solutions! in the Appendix, note (N). 
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Mr, Simpſon, in p. 322, of his Select Ex- 
erciſes, ſpeaks on this ſubject in the follow= 
ing manner,—** I have been very particular 
* on theſe kinds of Problems; and the more 
« ſo, as there has been no method before 
«« publiſhed; that I know of, by which they 
e can be rightly determined. Tis true, the 
« manner of proceeding, by firſt finding the 
probability of ſurvivorſnip, (which me- 
© thod is uſed in my former work, and 
« which a celebrated e has largely inſiſt- 
ed on in three ſucceſſive editions) may be 
applied to good advantage, when the given 
ages are nearly equal; but then it is certain, 
« that this is not a genuine way of going to 
* work, and that the concluſions hence deriv- 
ed are at beſt but near approximations.“ 
This excellent mathematician has here ex- 
preſſed himſelf much too favourably of the 
method of ſolution on which I have remark- 
ed.—In both the caſes I have ſpecified, the 
ages are equal; and yet, in one of them the 
error is a good deal above a zhrd of the true 
value, and in the other, a % And, it is 
obvious, that in caſes where three equal lives 
are taken, the errors will be much greater. 
—Mr. Simpſon s Obſervations in this paſſage 
are true only, when applied to a different me- 
thod uſed by himſelf, in the 28th and fol- 
lowing Problems of his Treatiſe on the Doc- 
trine of Annuities and Reverſions. This me- 
thod is exact when the lives are equal; but, 
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it gives reſults which are too far from the 
truth, when there 1s any conſiderable i ine qua- 
lity between the lives, 


It is with reluctance I have made ſome of 
theſe remarks, Mr. De Mozvre has made 
very important improvements in this branch 
of ſcience; and the higheſt reſpe& is due to 
his name and authority; This, however, 
only renders theſe remarks more neceſſary. 


In the firſt Chapter (Queſtions roth, 11th, 
12th, 14th, &c.). 1 have given a minute ac- 
count of the method of finding, in all caſes, 


the values of the reverſions which have been 
the ba an this Eflay. FEE 
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Obſervations on the proper Method of 
conſtructing Tables for determining 
tbe Nate of human Mortality, the 
Number of Inhabitants, and the 
Values of Lives in any Town or 
Diftrif, from Bills of Mortality in 
which are given, the Mumbers Hing 
annually at all Ages. - (M0 5 
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N every olace that juſt 3 lehr in 
I the number of its inhabitants, without 1 
any recruits from other places; or where, || 
for a courſe of years, there has been no in- 
creaſe or decreaſe, the number of perſons 
dying every year at any particular age, and 
above it, muſt be equal to the number of the 
living at that age, — The number, for exam- 
ple, dying every year, at all ages, from the 
beginning to the utmoſt extremity of life, muſt, 
in ſuch a ſituation, be juſt equal to the whole 
number born every year. And for the fame 
reaſon, the number dying every year at ane 
year of age and upwards ; at gπ years of age 
and upwards ; at three and upwards, and ſo 
on; muſt be equal to the numbers that at- 
tain to thoſe ages every year; or, Which Ra 1 
1 1330 
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the ſame, to the numbers of the living at thoſe 
ages. It is obvious, that unleſs this happens, 
the number of inhabitants cannot remain the 
ſame. If the former number is greater than 
the latter, the inhabitants muſt decreaſe ; if 
leſs, they muſt increaß.—From this obſer- 

vation it follows, that in a town or country, 
where there is no increaſe. or decreaſe, bills 
of mortality which give the ages at which 
all die, will ſhew the exact number of inha- 
bitants ; and alſo the exact law, according to 
which human life waſtes in that town or 
_ country. 

In order to find the duch ber of bed te ; 
the mean numbers dying annually, at every 
particular age and upwards, muſt be taken 
as given by the bills, and placed under one 
another in the order of the ſecond column of 
the 12th Table in the Appendix. Theſe 
numbers will, it has appeared, be the numbers 
of the living at 1, 2, 3, &c. years of age; and, 
conſequently, the ſum, diminiſhed by half 
the number born Sun (a), will be the 


whole 


(a) This ſubtraction is neceſſary for the Rowing rea- 
fon.—In a Table formed in the manner here directed, it 
is fuppofed, that the numbers in the ſecond column are 
all living together at the beginning of every year. Thus; 
the number in the ſecond column oppoſite to © in the 
firſt column, the Table ſuppoſes to be all juſt born to- 
gether on the firſt day of the year. The number, like- 
wiſe, oppoſite to 1, it tuppoler to attain to one year of 

age 
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whole number of inhabitants. In ſuch a ſe- 
ries of numbers, the exceſs of each number 
above that which immediately follows it, will 
be the number dying every year, out of the 
particular number alive at the beginning of 


the year; and theſe exceſſes ſet down regu- 


larly as in the third column of the Table to 


which I have referred, will ſhew the diffe- 


rent rates at which human life waſtes thro 
all its different periods, and the different pro- 
babilities of life at all particular ages. 


It muſt be remembered, that what has 


been now ſaid goes on the ſuppoſition, that 


the place whoſe bills of mortality are given, 
ſupports itſelf, by procreation only, in the 
number of its inhabitants. In towns this very 


ſeldom happens, on account of the luxury and 
debauchery which generally prevail in them. 


They are, therefore, commonly kept up by 
a conſtant acceſſion of. ſtrangers or /ertlers, 


age juſt at the ſame time that the former number is born. 
And the like is true of every number in the ſecond co- 


lumn.— During the courſe of the year, as many will die at 


all ages as were born at the beginning of the year; and, 


conſequently, there will be an exceſs of the number alive 


at the beginning of the year, above the number alive at 


the end of the year, equal to the whole number of the 


annual births ; .and the true number conſtantly ative to- 
gether, is the arithmetical mean between theſe two num- 
bers; on, agreeably to the rule I have given, the /um of 
the numbers in the ſecond column of the Table, leſſened 


by half the number of annual births. See Eſſay I, page 
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who remove to them from country patiſhes 


and villages. In theſe circumſtances, in or- 


der to find the true number of inhabitants, 
and probabilities of life, from bills of morta- 


lity containing an aecount of the ages at 


which all die; it is neceſſary, that the pro- 


portion of the annual births to the annual 


ſettlers ſhould be known ; and allo the period 


of life at which the latter remove. Both 


theſe particulars may be diſcovered in the 
If for a courſe of years there has been no 
ſenſible increaſe or decreaſe in a place, the 


number of annual ſettlers will be equal to 


the exceſs of the annual burials above the 
annual births. If there is an zucreaſe, it will 
be greater than this exceſs. If there is a de- 


creaſe, it will be leſs. 


The period of life at which theſe ſettlers 
remove, will appear in the bills by an in- 


Creaſe in the number of deaths at that pe- 


riod and beyond it. Thus; in the London 
bills, the number of deaths, between 20 and 
30, is generally above double; and between 
30 and 40, near triple the number of deaths 
between 1o and 20: And the true account 
of this is, that from the age of 18 or 20, to 
35 or 40, there is an afflux of people every 
year to London from the country, which oc- 
caſions a great increaſe in the number of in- 
habitants at theſe ages; and, conſequently, 
raiſes the deaths for all ages above 20, con- 


ſiderably 
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fiderably above their due proportion, when 


compared with'the number of deaths before 


20.— This is obſeryable in all the bills of 
mortality for towns with which I am ac- 


quainted, not excepting even the Bre/law 


bills. Dr. Halley takes notice, that theſe 
bills gave the number of deaths, between 10 


and 20, too ſmall. This he conſidered as an 


irregularity in them, owing to chance; and, 
therefore, in forming his Table of Obſerva- 
tions, he took the liberty ſo far to correct it, 
as'to render the proportion of thoſe who die 


to the living in this diviſion of life, nearly 


the ſame with the proportion which, he ſays, 


he had been zuformed (a) die annually of the 
young lads in Chrit-Church Hoſpital. But 


the truth is, that this irregularity in the bills 
was derived from the cauſe I have juſt aſſign- 
ed. During the five years for which the 
Breſlaw bills are given by Dr. Halley, the 


births did, indeed, a little exceed the burials ; 
but; it appears, that this was the effect of 


ſome peculiar cauſes that happened to ope- 


rate juſt at that time; for, during a com- 
plete century from 16330 1734, the annual 
medium of births was 1089 (5), and of bu- 


(a) See Leutherp's Abridgment of the Philoſophical 
Tranſactions, vol. III. p. 670.— Dr. Halley's information 


in this inſtance was not right, as will appear preſently ; 

and, therefore, he has by no means ſufficiently corrected 

the irregularity I have mentioned. 7 
(5) See Dr, Short's Comparative Hiſtory, p. 63. 
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rials 1256 (4). This town, therefore, muſt 
have been all along kept up by a number of 
yearly recruits from other places, equal to 
about a ſeventh part of the yearly births. 
What has been now obſerved, concerning 
the period of life. at which people remove 
from the country to ſettle in towns, would 
appear ſufficiently probable, were there no 
ſuch evidence for it as I have mentioned; 
for it might be well reckoned, that theſe 
people in general, muſt be ſingle perſons in 
the beginning of mature life, who, not hav- 
ing yet obtained ſettlements. in the places 
where they were born, migrate to towns-in 
queſt of employments. 1 7} 


Having premiſed thefe Obſervations, I Hall 
next endeavour to explain diſtinctly, the effect 
which theſe acceſſions to towns mult have, 
on Tables of Obſervation formed from their 
bills of mortality. This is a ſubject proper 
to be inſiſted on, becauſe miſtakes have been 
committed about it; and becauſe alſo, the 
diſcuſſion of it is neceſſary to ſhew, how near 
to truth the values of lives come as deduced 
from ſuch Tables. | 


(a) It appears from the account in the 1 
Tranſactions, (Abridgment, vol. VII, No. 380, p. 4b, &c.) 
that from 1717 to 1725, the annual medium of births at 
Breſlaw was 1252, of burials 1507; and alſo, that much 
the greateſt part of the births died under 10 years of 
age. - From a Table in Suſmilch's works, Vol. I. p. 38, 
it appears, that, in reality, the greater part of all that 
die in this town are children under five years of age. 


The 
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The following general rule may be given 
on this ſubject. 


If a place has, for a courſe of years, been 


maintained in a ſtate nearly ſtationary, as to 


number of inhabitants, by recruits coming in 
every year, to prevent the decreaſe that would 
ariſe from the exceſs of the burials above the 
births; a Table formed on the principle, 


e that the number dying annually, after every 


on particular age, is equal to the number liv- 
* 1ng at that age, will give the number of 


inhabitants, and the probabilities of life, too 
great, for all ages preceding that at which the 


recruits ceaſe; and after this, it will give 
them rigbt.—If the acceſſions are ſo great as 
to cauſe an zmcreaſe in the place, ſuch a Ta- 
ble will give the number of inhabitants, and 


the probabilities of life, too /iffle, after the 
age at which the acceſſions ceaſe (a); and 
too great, if there is a decreaſe, Before that 


age it will in both caſes give them too great; 
but moſt conſiderably ſo in the former caſe, 
or when there is an increaſe. 


(a) Agreeably to theſe Obſervations; if a alas in- 
ereaſes, not in conſequence of acceſſions from other 
places, but of a conſtant exceſs of the births above the 
deaths; a Table, conſtructed on the principle I have 
mentioned, will give the probabilities of life too low 
through the zobole extent of life; becauſe, in ſuch Cir- 
cumitances, the number of deaths in the firſt ſtages of 
life muſt be too great, in compariſon of the number of 
deaths in the latter ſtages; and more or leſs ſo, as the 
increaſe is more or leſs rapid. — The contrary, in all re- 
ſpects, takes place where there is a decreaſe, ariſing from 
the exeeſs of the deaths above the births. 
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242 Of the Method of forming 
For example. Let us ſuppoſe, that 244 


of thoſe born in a town, attain annually to 


20 years of age; and that 250 more, all like- 


wiſe 20 years of age, come into it annually 
from other places ; in conſequence of which, 
it has, for a courſe of years, been juſt main- 


tained in the number of its inhabitants, with- 
out any ſenſible increaſe or decreaſe. In theſe 


circumſtances, the number of the living in 
the town of the age of 20, will be always 
244 natives and 250 ſettlers, or 494 in all; 
and, ſince theſe are ſuppoſed all to die in the 
town, and no more recruits are ſuppoſed to 
come in; 494 will be likewiſe the number 
dying annually at 20 and upwards. —In the 


ſame manner; it will appear on theſe ſup- 


poſitions, that the number of the living, at 


every age, ſubſequent to 20, will be equal to 


the number dying annually at that age and 
above it; and, conſequently, that the num- 


ber of inhabitants and the decrements of life, 


for every ſuch age, will be given exactly by 
the Table I have ſuppoſed. But for all ages 


before 20, they will be given much too great. 


For let 280 of all born in the town, reach 
10. In this caſe, 280 will be the true num- 
ber of the living in the town at the age of 


10; and the recruits not coming in 'till 20, 


the number given by the bills, as dying be- 
tween 10 and 20, will be the true number 


Cying annually of the living in this diviſion 
ct life. Let this number be 36; and it will 
follow, 
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follow, that the Table ought to make the 
numbers of the living at the ages between 10 
and 20, a feries of decreafing means between 
280 and (280 diminiſhed by 36, or) 244. 
But in forming the Table on the principle I 
have mentioned, 250 (the number above 20 
dying annually in the town who were not 
born 1n it) will be added to each number in 
this ſeries; and, therefore, the Table will 
give the numbers of the living, and the pro- 
babilities of life in this diviſion of life, almoſt 


twice as great as they really are.— This ob- 


ſervation, it is manifeſt, may be applied to 
all the ages under 20. 

It is neceſſary to add, that ſuch a Table 
will give the number of inhabitants, aud the 
probabilities of life, equally wrong before 20, 


whether the recruits all come in at 20, agree 


ably to the ſuppoſition juſt made, or only 


begin then to come in. In this laſt caſe, the 


Table will give the number of inhabitants, 
and probabilities of life, too great throughout 
the whole extent of lite, if the recruits come 
in at all ages above 20. But if they ceaſe at 
any particular age, it will give them right 
only from that age; and before, it will err all 
along on the fide of excels; but leſs conſi- 
derably between 20 and that age, than be- 
fore 20. 
I have ſuppoſed to come in at 20, only 150 
then come in, and the reſt at 30; the num- 
bers of the living will be given 100 too high, 
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at every age between 20 and 30; but, as juſt 
ſhewn, they will be given 250 too high at 


every age before 20.— In general, therefore, 


the number of the living at any particular 
age, muſt be given by the ſuppoſed Table, 
as many too great as there are annual ſettlers 
after that age; and, if theſe ſettlers come in 
at all ages indiſcriminately, during any cer- 
tain interval of life; the number of inhabi- 


tants and the probabilities of life will be 
continually growing leſs and leſs wrong, the 


nearer any age 1s to the end of that interval. 
— Theſe obſervations prove, that Tables of 


_ Obſervation formed in the common way, from 


bills of mortality for places, where there is 
an exceſs of the burials above the births, 
muſt be erroneous, for a great part of the 
duration of life, in proportion to the degree 
of that exceſs. They ſhew likewiſe, at Sib 
parts of life the errors in ſuch T ables are mot 
conſiderable, and how they may be in a great 


meaſure corrected. 


All this I ſhall VA 1510 to exemplify and 
illuſtrate a little further, 1 in the particular caſe 
of London. 

The number of elde between the ages 
of 10 and 20, is always ſo ſmall in the Lon- 


don bills, that it ſeems certain few recruits 


come to London under 20; or at leaſt, not fo 
many as before this age are ſent out for edu- 
cation to ſchools and univerſities. After 20, 


great numbers come in till 3o, and ſome, 


6 | perhaps, 
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perhaps, till 40 or 50. — But, at every age 
after 50, it is probable, that more retire from 
London than come to it. The London Tables 
of Obſervation, therefore, being formed on 
the principle I have mentioned, cannot give 
the probabilities of life right till 40. Be- 
tween 30 and 40 they muſt be a little too 
high; but more ſo between 20 and 30; and 
moſt of all ſo before 20:—lTt follows alſo, that 
theſe Tables muſt give the number of inha- 
bitants in London much too great. 

Table XII, in the Appendix, isa Table form- 
ed in the manner I have explained, from the 
London bills for 10 years, from 1759 to 1768; 
and adapted to a 1000 born as a radix, The 
ſum of the numbers in the ſecond column, 
diminiſhed by half the number born, is 2 5,7 57. 
According to this Table then, for every 1000 
deaths in London, there are 2 54 as many in- 
hibitants ; or, in other words, the expectation 
of a child juſt born is 253 ; and the inhabi- 
tants are to the annual burials, as 253 to 1. 
—But it has appeared, that the numbers in 
the ſecond column being given on the ſup- 
_ poſition, that all who die in London were born 

there, muſt be too great; and we have from 
hence a DEMONSTRATION, that the probabi- 
lities of life are given in the common Tables, 
of London Obſervations, too high, for, at leaſt, 
the firſt 30 years of life; and alſo, that the 
number of inhabitants in London mult be , 
than 253, multiplied by the annual burials, 
The common Tables, therefore, of London 
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Obſervations, undoubtedly want to be cors 
rected (a); and the way of doing this, and 
in general, the right method of forming ge- 
nuine Tables of Obſervation for towns, may 


be learnt from the following rule. 


From the ſum of all that die annually, 
* after any given age, ſubtract the number 
* of annual ſettlers after that age; and the 
% remainder will be the number of the liv- 
„ 1ng at the given age.“ 

This rule can want no explication or proof, 
after what has been already ſaid. 
If, therefore, the number of annual ſettlers 


in a town at every age could be aſcertained ; 


a perfect Table of Obſervations might be 

formed for that town, from bills of mortality, 
containing an account of the ages at which 
all die in it. But no more can be learnt in 
this inſtance, from any bills, than the whole 
number of annual /e77/ers, and the general 
This, 
however, may be ſuthcient to enable us to 
form Tables that ſhall be tolerably exact.— 
For inſtance. Suppoſe the annual deaths in 
a town which has not increaſed « or decreaſed, 


(2) The ingenious and accurate Mr. Simpſon Caw that 
it was neceſſary to correct the London Tables, and he has 
done it with great judgment; but, I think, too imper- 
fectly, and without going upon any fixt principles, or 
chewing particularly, how Tables of Obſervation ought 
to be. formed, and how far in different circumſtances, and 
at different ages, t they are to be depended on. 
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to have been for many years, in the propor- 
tion of 4 to 3, to the annual births, It will 
hence follow, that * of the perſons who die 
in ſuch a town are ſettlers, or emigrants from 
other places; and not natives: And the ſud- 
den increaſe in the deaths after 20, will alſo 
ſhew, agreeably to what was before obſerved, 
that they enter after this age. In forming, 
therefore a Table for ſuch a town, a gu r- 
ter of all that die at all ages throughout the 
whole extent of life, muſt be deducted from 
the ſum of all that die after every given age 
before 20; and the remainder will be the 
true number living at that given age. And 
if, at 20, and every a age above 1t, this de- 
duction is omitted, or the number of the 
living at every ſuch age is taken the ſame 
with the ſum of all that die after it, the re- 
ſult will be (ſuppoſing mo of the ſettlers to 
come in before 30, and all before 40) a Ta- 
ble exact *till 20; too high between 20 and 
30; but nearly right for ſome years before 
40; and after 40 exact again,—Such a Table, 
it is evident, will be the ſame with the T'a- 
ble lait deſcribed at all ages above 20; and 
different from it only under 20. —It is evi- 
dent alſo that, on account of its giving the 
probabilities of life too great for ſome years 
after 20, the number of inhabitants deduced 
from it may be depended on as ſomewhat 
greater than the truth; and more or leſs ſo, as 
the annual recruits enter in general later or 
ſooner after 20. 5 
1 Let 
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Let us now conſider, what the reſult of 
theſe remarks will be, when applied particu- 
larly to the London bills. 

It muſt be here firſt obſerved, that, at leaſt 
one quarter of all that die in London are ſettlers 
from the country, and not natives. — The me- 
dium of annual burials for 10 years, from 
1759 to 1768, was 22,950; of births 15,10. 
The excels is 7246; or near a 7hird of the 
burials, —The ſame exceſs, during 10 years, 
before 1750, was 10, 500 or, near Ha, the 
burials. London was then decreaſing. For the 
laſt 12 or 15 years it has been zucregſing. This 
excels, therefore, agreeably to the foregoing 
obſervations, was then greater than the num- 
ber of annual ſettlers; and it is now . I 
have choſen, however, to ſuppoſe the num- 
ber of annual ſettlers to be now, no more than 
a quarter of the annual burials, in order to al- 
low for more omiſſions in the births than the 
burials; and alſo, in order to be more ſure 
of obtaining reſults that ſhall not exceed the 
truth. 

Of every thouſand then who die in Lon- 
don, only 750 are natives, and 250 are ſet- 
tlers, who come to it after 18 or 20 years of 
age: And, conſequently, in order to obtain 
from the bills a more correct Table than the 
12th in the Appendix, 250 muſt be ſub- 
trated from every one of the numbers in the 
ſecond column 'till 20; and the numbers in 
the third column muſt be kept the ſame, the 
bills always giving theſe right,—After 20s 

| the 
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the Table is to be continued unaltered ; and 
the reſult will be, a Table which will give 
the numbers of the living at all ages in Lon- 
don much nearer the truth, but ſtill ſome- 
what too high.— Such is the 15th Table in 
the Appendix.—The ſam of all the numbers 
in the ſecond column of this Table, dimi- 
niſhed by 500, is 20,750. For every 1000 
deaths, therefore, in London, there are, ac- 
cording to this Table, 20,7 50 living perſons 
in it; or for every ſingle death, 204 inhabi- 
tants. It was before ſhewn, that the num- 
ber of inhabitants in London could not be fo 
great as 25 times à the deaths. It now ap- 
ty (ſince the numbers in the ſecond co- 
lumn of this Table are too high) that the 
number of inhabitants in London cannot be 
ſo great as even 20 times the deaths. And 
this is a concluſion which, I believe, every 
one who will beſtow due attention on what 
has been ſaid, will find himſelf forced to re- 
ceive. It will not be amiſs, however, to 
confirm it by the following fact, the know- 
ledge of which I owe to the particular en- 
quiry, and kind information of Mr. Harris, 
the ingenious maſter of the Royal Mathema- 
tical School in Chriſt-Church Hoſpital. — 
The average of lads in this ſchool has, for 30 
years paſt, been 831. They are admitted at 
all ages between ſeven and eleven; and few 
ſtay beyond 16. They are, therefore, in ge- 
neral, lads between the ages of eight and 16. 
They. have better accommodations than it 
can 
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can be ſuppoſed children commonly have; 
and about zoo of them have the particular 
advantage of being educated in the country. 
In ſuch circumſtances it may be well reck- 
oned, that the proportion of children dying 
_ annually, muſt be leſs than the general pro- 
portion of children dying annually at the ſame 
ages in London. — The fact is, that, for the 
| laſt 30 years, 115 have died annually ; or one 
in 704. 4K 
According to Table XIII, one in 73 dies 
between 10 and 20, and one in 70 between 
eight and 16. That Table, therefore, pro- 
bably, gives the decrements of life in London, 
at theſe ages, too little, and the numbers of 
the living too great: And, if this is true of 
theſe ages, it muſt be true of all other ages 
under 20; and it follows demonſtrably, in 
conformity to what was before ſhewn, that 
more people ſettle in London after 20, than 
the + I have ſuppoſed ; and that from 20 to 
at leaſt 30 or 35, the numbers of the living 
are given too great, in proportion to the de- 
crements of life. 8 | 
In this Table the numbers in the ſecond 
column are doubled at 20, agreeably to what 
really happens in London; and the ſum of 
the numbers in this column diminiſhed by 
half the whole number of deaths, gives the 
expectation of life, not of a child juſt born, 
as in other Tables, but of all the inhabitants 
of London at the time they enter it, whether 
that be at birth, or at 20 years of age. The 
| expecta- 
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expectations, denne and the values of F 
don lives under 20, cannot be calculated from 

this Table. But it may be very eaſily fitted 
for this purpoſe, by finding the number of 
births which, according to the given decre- 
ments of life, will leave 494 alive at 20; 

and then adapting the intermediate numbers 
in ſuch a manner to this radix, as to preſerve 
all along the number of the living, in the 
fame proportion to the numbers of the dead. 
This 1s done in the 14th Table in the Ap- 
pendix ; and this Table may, I fancy, be re- 
commended as better adapted to the preſent 
ſtate of London than any other Table. The 
values of lives, however, deduced from it, 
are in general nearly the ſame with thoſe de- 
duced by Mr. S7mp/on, from the London bills 
as they ſtood 40 years ago. The main dif- 
ference 1 IS, that after 52, and in old age, this 
Table gives them ſomewhat lower than Mr, 
Simpſon's Table. 

It has ſufficiently appeared, what judgment 
we are to form of the values of lives thus 
deduced. During the greateſt part of the 
interval of life, in + which the annual recruits 
that keep up London come to it, theſe values 
err on the tide of exceſs : and after that in- 
terval, they err, perhaps, a little on the fide 

of defect (a), on account of retirements from 
London in the laſt ſtages of life, 
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(a) J have not taken into account the effect of migra- 
tions From towns, on Tables formed in the manner [ have 
| explained z 
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The number of inhabitants in London may 
alſo be learnt from what has been offered, 
more 


explained; becauſe, towns in general being kept up by 
recruits from the country, the migrations from them are 
of little conſequence, compared with the migrations 0 
them. — Thus; in Lonnox, it appears, from the much 
greater number of deaths between 40 and 50, than in 
any other equal interval of life after 10, that more peo- 
ple come to it than leave it, at every age between 20 and 
0. After 50, it is probable, that the contrary happens. 
ut, it ſhould be conſidered, that emigrants from Lon- 
DON after 50, are chiefly perſons who, having got for- 
tunes in buſineſs, chuſe to leave off, and to ſpend the 
latter part of their lives in country retirements. But 
how few are theſe compared with the multitudes who, 
| tho' poſſeſſed of good fortunes, never retire; and with 
the bulk of the inhabitants in lower ſtations, who never 
can be able, without the greateſt inconveniencies, to quit 
the ſettlements by which they are ſupported ? It is, how- 
ever, likely, that retirements from London are now 
more numerous than they ever were; and that they have 
ſome effect on the bills of mortality, and on Tables formed 
from them; by cauſing theſe Tables to give the number 
of the living too little, in compariſon with the decrements 
of life, at every age, from that at which the migrations 
to and from LonDoON become equal, to the age at which 
the latter ceaſe. — To explain this; let us ſuppoſe, that 
none ſettle in Low DON after 50; but that, between 35 
and 50, as many come to it as retire from it at all ages 
after 35; and that theſe retirements ceaſe at 70. In this 
caſe, the Tables will give the proportion of the living 
to the decrements of life too high l 35. At 35, this 
proportion will be given right. After 35, it will begin 
to be given too low; and this error will increaſe 'till 50; 
from which age it will decreaſe gradually *ti!l it vaniſhes 
at 70: And after 70, the Tables will be exactly right 
again, — This is the exact ſtate of the effect of retire- 
ments from London, on the London Table of Obſervations. 
But this effect appears, indeed, to be inconſiderable; 2 
. aſter 


-» 
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more nearly than by any method which has 
been hitherto taken. It cannot, it has been 


ſhewn, exceed 20 times 3 the number of an- 


nual deaths. Could, therefore, the annual 
deaths be aſcertained, we ſhould know the 
number of inhabitants within pretty narrow 


limits. But the omiſſions in the bills are 
ſuch, that it is not poſſible to aſcertain, with 
exactneſs, the annual deaths. Dr. Braken- 


ridge ſuppoſed theſe omiſſions to amount to 


2000 annually. The reſult of a very minute 


enquiry by Mr. Maitland is, that in the year 
1729, they amounted to 3038. But they 
are probably now much more conſiderable, 


than either of theſe writers have reckoned 
them (a). Let them be 6000; and the num- 
ber of inhabitants will be 601,750 at moſt. 


All the preceding Obſervations are, it is 
plain, applicable to bills of mortality for 
towns in genera] ; and point out the way of 
deducing from them genuine Tables of Ob- 


after 50, the values of lives by the London Table, are 
continually approaching nearer and nearer to the ſame 
values by other Tables; which could not happen were 
retirements attended with any great effect. —It is proper 
to add, that in ſumming up, as above explained, the 


numbers of the living, in order to find the number of 


inhabitants in London, the circumſtance that theſe num- 
bers may be too ſmall for ſome years after 40 or 50, in 


conſequence of retirements, is, undoubtedly, much more 


than balanced by their being given too high between 20 
and 40. | 4 

(a) Vid. Preface to a Collection of the Bills of Mor- 
tality from 1657 to 1758, p. 4, &c. 


ſervations, 
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#34 0 the Method of fortimng 
ſervations, which ſhall give the true proba= 


bilities and values of lives, and the true num- 
ber of inhabitants, in the town whoſe bills 
are given.—lI ſhall beg leave to confirm and 


illuſtrate this, in the particular caſe of the 


town of NoRTHAM TON. 


In this town, containing four pariſhes, 


namely, All-Saints, St. Sepulchre's, St. Giles, 
and St. Peter's, an account has been kept ever 
ſince the year 1741, of the number of males 


and females that have been chriſtened and 
buried (Diſſenters included) in the whole 
town. And in the pariſh of All- Saints, con- 


taining the greateſt part of the town, an ac- 
count has been kept ever fince 1735, of the 
ages at which all have died there. 


In 1746, an account was taken of the num- 


ber of Houſes, and of inhabitants in the town. 
The number of houſes was found to be 1083; 


and the number of inhabitants 5136.—In the 
pariſhes of AlL Saints and St. Giles, the num- 


ber of male and female heads of families, ſer- 
wants, lodgers, and children, were particularly 


diſtinguithed. -The heads of families were, 707 


males; and 846 females. Children, males 
624; females 759.—Servants, males 203; 
females 280.—Lodgers, males 137 ; females 


287,—ln Sr. Peter's, males 99; females 129. 
In Sr. Sepulchre's, adults 638; children 427. 


In this pariſh the ſexes were not diſtinguiſh- 
ed. 


The 
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| The Chriftenings and Burials in the whole 
town for 28 years, from 1741 to 1770, have 
been as follows. | 


Chriſtened | Pm. 2288 4649—Annual medium 135 


0 d Males 2860 


T rom: 4878 5747 Annual medium 191 


An the pariſh of Al- Saints, from 1735 to 
1770, or 36 years, e 


Chriſtened] Pom. 1650] 3242— Annual medium go 


Buried f Pen. 1834 30 —— Auna medium 102% 


Of theſe died, 


Under 2 years of age — 1206 
Between 2 and 5 — 276 
Between 5 and 10 — 155 
Between 10 and 20 — 155 
Between 20 and 30 — 297 
Between 3o and 40 — 257 
Between 40 and 50 — 297 
Between 50 and 60 — 300 
Between 60 and 70 — 293 
Between 70 and 80 — 285 
Between 80 and go — 155 
Between go and 100 — 14 
Total 3690 


A Ta- 


A Table formed from theſe data in the 
manner of Table XII; or, on the ſuppoſition, 
that all who die in Northampton, were born 
there, would give the expectation of a child 
juſt born 28.8 3 years; or, the proportion of 
the inhabitants to the annual deaths, as 28.8 3 
to 1. It has been ſhewn, that this propor- 
tion, in a place where the burials exceed the 
births, muſt be greater than the true propor- 
tion of the number of inhabitants to the an- 
nual deaths: And this appears tq be the real 
caſe. For the bills ſhew, that, from 1744 
to 1750, or fer 10 years, about the time 

when the number of inhabitants was 5 136, 
the annual medium of burials was 197.5; 
which, multiplied by 28.83, gives 5693; or 


ga qth part more than the true number. 
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A Table formed in the manner of Table 

XIII, would give the proportion of inhabi- 
tants to the annual deaths, as 26.41 to 1; 
and this makes the inhabitants 5216 ; or 
very near the true number. 

The IVth Table, in the Appendix, is form- 
ed in the ſame manner with Table XIV, for 
London: And this is the genuine Fable of 
Obſervations for Northampton, from which 
may be calculated the true probabilities and 
values of lives, at all ages, in that town. 


At Nox wic, bills of mortality, of the 
ſame kind with thoſe in London and Nortb- 
ampton, have been kept for many TR: 1 
ave 


i 

) 
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have been favoured with a copy of theſe bills 
for 30 years, from 1740 to 1769. The an- 
nual medium of chriſtenings, during this pe- 
riod, has been 1057 (a), of burials 1206. 
And from hence, together with the account 
of the numbers dying in the ſeveral decads 
of life, after 10, I have formed Table V, 
which ſhews the true probabilities of life in 
this town. = ny 


The following particulars ſcem to deſerve 
notice here. i 


_ Firſt. Had theſe Tables been formed 
from the NOoRTHAMPTON and NORwWICOH 


bills, for no longer time than any 10 years 
taken together, of the periods I have men- 
tioned ; they would have given the probabi- 
lities and values of lives nearly the ſame, 
Theſe Tables, therefore, are founded on a 


ſufficient number of Obſervations; and it 


appears, that there is an invariable law which 


(a) In this regiſter all that die before baptiſm, and 


alſo all that are born and die among Quaters, Fews, &c. 


are omitted, There are alſo ſome other omiſſions; and 
the true annual medium of births and burials muſt be 
greater than they are given in the bills. But this will 
have no effect on a Table of Obſervations, ſuppoſing 


the proportions of the births to the burials, and of the 
numbers dying in the different ſtages of life, given right. 
It is proper I ſhould mention further here, that theſe. 
bills give only the whole number of children dying un- 
der 10, without ſpecifying the numbers dying under two: 
years of age, between 2 an 5, and between 5 and. 10, 
as in other bills. I have, therefore, in forming the Tu. 


ble for Nox wick, ſuppoſed the proportions of theſe num 
bers the ſame that they are at NOkTHAMPTON. 


? 


governs 
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governs the waſte of human life 'in theſe 


towns. — The ſame remark might be made 


concerning Lox DON (a). See p. 251. 
Secondly. An account was taken at 
SHREWSBURY, in 1750, of the whole num- 
ber of inhabitants; diſtinguiſhing, particular- 
ly, the number at the age of 21 and up- 
wards. — The former number was 8141; 
and the latter, 5187.,—According.to a Ta- 
ble formed for NokTHAMPTON, in the ſame 


manner with Table XIII, for Lonpoxn, the 


whole number of the living is to the num- 
ber of the living at 21 and upwards, as 26,411 
to 16,586 ; that is, as 8141 to 5113.—Ac- 


cording to a like Table for Noxwicn, theſe 


numbers are to one another, as 24,500 to 


(a) Some have entertained a very wrong notion of the 
imperfections in the London bills. They do, indeed, 


give the whole number of births and deaths much too lit- 


tle; but the concluſions with reſpect to the probabilities 
of life in Lonpon, and the proportion of inhabitants 
dying annually, depend only ( agreeably to the obſerya- 
tion in the laſt note) on the proportions of the numbers 
dying in the ſeveral diyiſions of life; and theſe are given 
right in the Lox Do bills. — For, firft. There ſeems no- 
thing in this caſe, that can be likely to cauſe the defici- 
encies in the bills to fall in one diviſion of life more than 
in another: But what decides this point is, that theſe 

proportions, as given by the bills for any ten, or even any 
five years, come out nearly the ſame with one another; 
and always very different from the proportions given by 
other bills. — There are no other variations, than ſuch as 
muſt ariſe from the fluctuations of LonDoy, as to increaſe 
and decreaſe; and alſo from ſome improvements in its 


| Rate, which have lately taken place. See Eſſay I. p. 190, 


191, 201. 


15,680 


bd 
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15,680; that is, as 8141 to 5210. — Theſe 
Tables, therefore, give the proportion of the 


whole number of inhabitants, to the number 


of the living at 21 and upwards, almoſt ex- 
actly the ſame with the true proportion, as 


it is at SHREWSBURY (a): And this affords a 


kind of demonſtration of the rectitude of the 
principles on which theſe Tables have been 
In the pariſh of Hor y-Cross near SHRE ws- 
BURY, an account was taken, in 1760 and 


1770, of the whoſe number of inhabitants; 


diſtinguiſhing, both times, the number at the 
age of 70 and upwards ; and the /ff time, 
the number at to and upwards: And I find, 
that a Table formed from the Regiſter of this 


pariſh, mentioned p. 192, gives, likewiſe, thee 
numbers as nearly the ſame as could pothibly 


be expected. = LD 
But further.—The number of inhabitants, 


not reckoning children, in the pariſhes of St. 


(2) The annual medium of births at SyHREwsBURY, 
for 7 years, from 1762 to 1768, was 301; of burials 329. 
It appears, therefore, that one in 244 of the inhabitants 
die annually. But it ſhould be remembered, that in 1766, 


the ſmall-pox and meaſles increaſed very much the mor- 


tality in this town; and I find alfo, that, ſince 1750, a 
nurſery for foundlings from LonDoN, was eſtabliſhed here; 
and that in 1768 this nurſery contained 660 children and 


fervants. It ſeems, therefore, probable, that the true 


medium of burials about the year. 1750, muſt have been 
leſs than 329; and that the proportion of inhabitants 


Vins annually, may not be much greater than it is at 


ORTHAMPTON ; or I in 26.41, 


S 2 | | | Giles 
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Giles and Al- Saints, NORTHAMPTON, was; 
in 1746, 2460; and the whole number of in- 
habitants in theſe two pariſhes was 3843. 
See p. 254.—In the account I have received, 
the particular age at which the limit of chil- 
hood was fixed in taking this ſurvey, is not 
mentioned; but there is ſufficient reaſon to 
believe, that it was 21: And, taking this for 
granted, the number of inhabitants, not chil- 
dren, will come out, (by ſuch a Table for 
NorRTHAMPToON, as Table XIII for Lons 
DON) 2414; or, nearly the ſame with the 
number really found in theſe pariſhes. —Had 
this number been computed, from a Table 
formed for NoRkTHAMPTON, in the manner of 
Table XII, Appendix, it would have come out 
only 2176. This remark 1s applicable to the 
Table for Breſlaw, formed by Dr. Halley, 
compared with the ſame Table, corrected for 
all the ages under 20 (a), by A, p. 246. 


(a) I have given Dr. Halley's Table in the Ae ir 
juſt as he framed it. A correction of it might be made 
from the proportion of births to burials, mentioned p. 23% 
And it would then appear, that a 25th part of the inha- 
bitants at Breſato die annually ; and that half the num- 
| her born die there under fix, as well as at Norwich. This 
Table, as we now have it, makes half live to 16 ; but 
the account mentioned in the note, page 240, ſhews this 
not to be the truth. It likewiſe makes the number of 
inhabitants at SHREWSBURY, above the age of 21, to be 
4730; and in the pariſhes of All. Saints and St. Giles, in 
NoRTHAMPTON, 2230. It gives, therefore, theſe num- 
bers wrong; whereas, as obſerved abores a corrected 
Table would give them true, 
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The neceſſity, therefore, of that correction is 
verified by facts; and it appears, abundantly, 
that the Tables I have given for NoRT H- 
AMPTON and Nox wick may be depended 
on. e . 

But, thirdly. In comparing theſe two Ta- 
bles, it may be obſerved, that there is a dif- 


ference between them in favour of NoRTH- 


AMPTON, fewer dying there in childhood, 


and more in old age. The ſame would be 


found to be true, were the NokTHAMPTON 
Table to be compared with a corrected BREs- 
Law Table. It appears, therefore, agree- 
ably to what might have been expected, that 


NoRTHAMPTON, being a ſmall town com- 


pared with BRESIL aw and NoRwIck, is leſs 


unfavourable to health and longevity. The 
difference, however, is not conſiderable. Af- 


ter the age of 20, there is a ſtriking confor- 
mity between all the three Tables, which 
gives them great weight and authority. 
Further, It ought to be particularly no- 
ted, that theſe Tables prove, the decrements 


of life in moderate towns, to be nearly equal 


thro' moſt of its ſtages. At NorRTHAMP- 
TON it appears that, of a given number of 


| perſons alive at 20, the fame number die 


every year 'till 78, without any interruption 


worth notice, except between the ages of 


30 and 40.—4A like uniform decreaſe in the 


probabilities of life appears in the BxesLAaw 
03 and 
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and Norwricn Tables; but not ſo remark- 
ably. It was this cireumſtance in the Bugs- 
LAW Table, that led Mr. De Mozvre to the 
Hypotbefis, deſcribed in p. 2, and ſo often 
mentioned in this work. The values of lives, 
I have ſaid, deduced from this Hypotigſis, 
agree ſo nearly with the ſame values deduced 
immediately from the Tables, that it is ſcarce- 
ly worth while to diſtinguiſh them. But that 
every one may be able to judge of this for 
bimſelf, IJ have calculated (@) the following 
Table. 4 . 7 
bee e., t- f l, Tater 2. hre. 
12 17.617 17.48] 17.20 | 16.69 
Recon. 20 16.49 10.41 | 15:93 15.69 
ing in- 30 14.77 15.15 14.85 | 14-0 
4 pr 40 12.90 13.36 13.10 13.19 
50 10.871113 11.25 11.34 
60; 8.58] 8.54] 9.02 9.01 
70 5.59] 5-99] 6.26 6.06 
751 4-211 4.801 4.79 | 4.29 


It may be obſerved in this Table, that the 
values, by the Hypotheſis, come nearer to the 
true values by the NokTHAMPToON and 
 Noxwicn Tables, than by the BRESLAW 
Table; and alſo, that, before the age of 60, 
they are all much higher than the values for 


— m 


10 Every calculation of this kind may be made with- 
out much labour, by a rule explained in note (O) Ab- 
pendiæx. 


the 
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the ſame ages in Lonpox by Table X; the 
inhabitants of London, (as Mr. De Moivre ob- 
ſerves) being for cauſes (a) too well known, 
© more ſhort-lived than the reſt of mankind.” 
—The Hypotheſis, therefore, is by no means 
applicable to LoN DON lives. It is proper to 
add, that neither can it be applied to the va- 
luation of CounTRy lives.— It appears, from 
the regiſter of the pariſh of Holy-Cros (5), 
that the expectations of lives there are much 
greater than the expectations by the Hypothe/is. 
— The expefation there of a life (cY 
At 20 is 38 By Hypoth. 33 In Lond. 28.9 


1 22.5 2˙1 
3 "72 3 23.6 
40 25.7 23 19.6 
= 18 v0 -- 
60 14.5 13 12.4. 
ff 8.8 
gs From 


(a) Doctrine of Chances, p. 347. 1 755 
() See Eſſay I. page 192.— 1 have in the Supplement 
given the Table of Obſervations from whence theſe cor- 
cluſions are deduced. In p. 257, a fact is mentioned, 
which ſeems to prove, that 20 years is a period long 
enough to afford data in this caſe of ſufficient authority. 
It is, however, certain, that the ſame regiſter continued 
10 or 20 years longer, will afford data more to be de- 
pended on. | „„ : 


(e) The expectation of a child juſt born in this pariſh, 

is 33. At NORTHAMPTON, 252. At NORwICE, 233. 

In Lonpox, 18.—In this pariſh, 1 in 11 dies at 80, and 

upwards. In NORTHAMPTON; I in 22. In NORWICRH; 
3 in 27. In LonDoN; 1 in 40. See Eſſay I. p. 200. 

| 84 I will 
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From this compariſon it appears, that the 
Hypotheſis, from 20 to 60, gives nearly the 
: . medium 


I will add, that the probabilities of life here, appear to 
be much the ſame, with the probabilities of life amon 
the miniſters and profeſſors in SCOTLAND. — This is a fact 
of ſome conſequence and, therefore, I ſhall beg leave 

to give a brief account of it. 7 * 
The mean age at which the miniſters and profeſſors 

enter into benefices and profeſſorſhips in Scotland, is reck- 
oned to be 27. Their number is 974. The eſtabliſn- 
ment among them for'providing for their widows, begun 
on the 25th of March 1744; from which time to Novem- 
ber 22, 1770, 774 have died: That is, 29.07 annually; 
or 1 in 332. The expedtation, therefore, of a life among 
them, at the age of 27, is 334 ; which is nearly the ſame 
with the expectation, as given above, of a life of the ſame 
age in the pariſh of Foly-Croſs; and 3j years more, than 
the expectation of the ſame age by Tables III, IV and V. 
— Now, the expectation at a given age, being compoſed 
of all the probabilities of life from that age to the extre- 
mity of life ; there ariſes from hence 0 for conclud- 
ing, that the probabilities of life among the miniſters in 
Scotland, cannot differ much in any part of life, from 
thoſe in this pariſh. But there is another fact that con- 
firms this obſervation. 5 Wh, 

The annual average of weddings among the miniſters 
and profeſiors in SCOTLAND, for the laſt 24 years, has 
been at moſt 32, The average of married perſons among 

them, for 17 years ending in 1767, had been 667. This 
number, divided by 32, gives 20.84, the expectation of 
marriage among them; which is 24 years. more than the 

expectation of marriage would be, by Dr. Halley's Table, 
on the ſuppoſition, that all 1ſt, 2d and 3d marriages may 
be juſtly conſidered as commencing, one with another, 
ſo early as the age of 30.— The expefation of two equal 
joint lives is to the expectation of a ſingle life of the ſame 
age, as 2 to 3, by note (L) Appendix. It follows, there- 
fore, that among the miniſters in Scotland, the poo 
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medium between the expectations of Lonpon 
and Coux r Rx lives; and for this reaſon it is 
excellently adapted to general uſe.— After 60, 
the expectations and values of lives in LonDoN 
approach nearer and nearer to the expectations 
4 e of lives in Northampton, Norwich 
and Breſlaw; till, at 70, they come to be 
almoſt the ſame. This is a circumſtance 


' which, I believe, has not been attended to: 


And it is the more ſurprizing, as there is no 
cauſe known, which can produce any error 


in the values of lives after 60, deduced from 
the London Table, except migrations from 
London; and the effect of theſe muſt be to 


diminiſh theſe values. 


The following obſervations will, perhaps, 


account for this. 


It has been proved, that at leaſt half the 


inhabitants of Lonpon, turned of 20 years 


of age, are emigrants to Lonpow from the 


country. So great a change as that, from 
the country air and modes of life, to the air 
and modes of life in London, muſt be parti- 


of a ſingle life at 30, cannot be lefs than 31.26. Moſt 


probably it is more; on account of the later commence- 


ment of marriage in the fituation of the Scotch mini- 
ſters.—I reckon alſo, that 27 muſt be leſs than the mean 
age at which they enter their benefices and profeſſorſhips ; 


meaning by it, not the age on each ſide of which equal 


numbers enter; but the age at which, the exceſs of the 
interyal of time taken to enter on one fide, is juſt ſuch as. 
to compenſate the greater numbers who enter on the other 
fide. See the concluſion of note (F) Appendix. 

| : cularly 
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cularly hurtful to theſe perſons ; and, there- 
fore, (except mfents) it is in them, probably, 
that the pernicious influence of London on its 
inhabitants chiefly appears. They come in 
at every age till near 50 ; and this is the rea- 
fon why the deaths continually increaſe in 
London till that age; but, after that age, the 
inhabitants conſiſting chiefly of perſons, who 
(like men zſed to drink) have been ſeaſoned to 
London, or with whom it does not happen 
particularly to diſagree ; the number of deaths 
becomes leſs, and the values of lives begin to 
approach nearer to the common ſtandard in 
other towns. 8 5 


There is one more fa& which I ſhall here 
take notice of; and which deſerves more at- 
tention than has been hitherto beſtowed upon 
it. I mean; * the difference between the 
„ probabilities of life among males and fe- 
males, in favour of the latter.” £20 
From the account in p. 254, it appears, that 
at NoR THAMPTON, tho' more nales are born 
than females, and nearly the ſame number 
die ; yet the number of living females is greater 
than the number of males, in the proportion 
of 2301 to 1770, or 39 to 30. This cannot 
be accounted for, without ſuppoſing, that 
males are more ſhort-lived than females —One 
obvious reaſon of this fact is, that males are 
more ſubje& to untimely deaths by accidents 
of various kinds; and alſo, in general, more 
addicted to the exceſſes and irregularities 

which 
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which ſhorten life. But this is by no means 


the only reaſon, For it ſhould be obſerved, 
that at NoRkTHAMPToON the number of e- 


male children was, in 1746, greater than the 


number of male children, in the proportion of 
759 to 624.— The greater mortality of males, 
therefore, takes place among children. But 
this, together with the greater mortality in 
general of males at all ages, will more pafti- 
2 appear from the following recital of 
acts. | iy ca 
In the pariſh of Holy-Croſs, Salop, the inge- 
nious Vicar, Mr. Gorſuch, in 1760, and again 
in 1770, took the number of male and fe- 
male inhabitants turned of 70. In 1760, the 
number of females turned of this age, was 
35; of males, 8. In 1770, theſe numbers 
were, females, 35; males, 26. And for the 
laſt 10 years, 11 out of 365 have died be- 
tween the ages of 85 and 102; and they 
were all females. 1 55 ä 
At BERLIN, it appeared, from the accu- 
rate account which was taken of the inhabi- 
tants in 1747, and which has been mentioned 
in p. 219, that the number of female citizens 
exceeded the number of nale citizens, in the 
proportion of 459 to 391: And yet, out of 
this Caller . 4 of males, 4. had died 
for 20 years preceding 1751, in the propor- 
tion of 19 to 17 (): 1 1 
(a) Vid. Suſmilch, Gottliche Ordnung, &c. where a mi- 
nute account is given of the number of males and females 
at BERLIN in 1747; and alſo, of the numbers of each 
ſex that had died from 1722 to 1750. 


5 At 
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At Epix BUR OH, in 1743, the number of 
maler was to the number of males, as 4 to 
(See Eſſay I. p. 211) but the females that died 
annually, from 1749 to 1758, were to the 
males, in no higher proportion than 34 to 3. 
Before 1749, the bills give the totals of bu- 
rials, without diſtinguiſhing them into the 
totals of males and females dying every year. 
Mr. Ker ſeboom, in his Eflay on the num- 
bers of people in HoT LAND, informs us, 
that from the Tables of aſſignable Annuities 
for lives in HoLLanD, which had been kept 
there for 125 years, wherein the ages of the 
perſons dying are truly entered; it To 
that females have, in all accidents ape, 
lived about 2 or 4 years longer than the hints 
number of males. See Philoophical T Tan- 
action abridged, Vol. IX, p-. 326. 5 
In Volume the 7th of the Philoſophical 
Tranſactions abridged, Part IV, p. 46, &c. 
there is an account of the numbers of male 
and female ſtill-born children and chryſoms, 
and of boys and girls under 10, of married 
men and married women, and of widows 
and widowers, who died for a courſe of years 
at Vienna, Breſiaw, Dreſden, Leipfic, Ratiſbon, 
and ſome other towns in GERMANY, _ 
He that will take the pains to examine 
theſe accounts will find that, though in theſe 
towns the proportion of males and females 
born is no higher than 519 to 18, yet the 
cots ttt pro- 
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proportion of boys and girls (2) that die is 
8 to 7; and that, in particular, the /#z/l-born 
and chryſom males, are to the ſtill-born and 
chryſom females, as 3 to 2. F 
In theſe accounts it appears alſo, that of 
7270 married perſons who had died in theſe 
towns (5), 4336 were married men, and but 
2934 married women; that is, Three married nen 
died to two married omen. — In all Pou E- 
RAN IA, during 9 years, from 1748 to 1756, 
there died 13,556 married men, and 10007 
married women; that is, nearly 15 to 11: 
Suſmilch,Gotthche Ordnung, vol. I. Tables, p.g7. 
The ſcheme for making proviſion for the 
widows and orphans of the miniſters in 
SCOTLAND, has obliged them to keep an 
account of the number of weddings among 
them, and the number of widows left an- 
nually ; and it appears, from the reports of 
the truſtees for carrying this ſcheme into exe- 
cution, that the annual medium of weddings (c). 
(a) In the accounts from Breflaw it is particularly 
mentioned, that by boys and gzrls are meant children to 
10 years of age, of whom, for 8 years from 1717 to 1725, 
ſeven males died to fix females, excluſively of the /{ill-born 
and chryſoms. „„ e thank 
- (b) In Breſlat alone, for the eight years mentioned in 
the laſt note, 1891 married men died, to 1196 married 
women; that is 5; to 3. 98 
le) The annual medium of weddings, among the mi- 
niſters admitted to benefices, has been, for 27 years from 
the commencement of the ſcheme, 27. Beſides theſe, I 
find there have been 4 weddings annually among them, 
before admiſhon to benefices. The whole annual medium, 
therefore, is no more than 31. But I have ſuppoſed it 
32, in order to go upon more ſure grounds, 
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is (as obſerved in the note, p. 264) at moſt 
32. And the annual medium of widows, 
who have come upon the ſcheme for 24 years, 
is 20. Of 32 marriages then contracted an- 
nually, 20 become extin& by the deaths of 
huſbands ; and but 12 by the deaths of wives, 
That is; among the miniſters and profeſſors 
in SCOTLAND, 20 married men die to 12 
married women; or 5 to 3. It appears, there 
fore, that there is the chance of 4 to 2, and 
in ſome circumſtances even a greater chance, 
that the woman ſhall be the ſurvivor of a 
marriage, and not the nan. In order to ac- 
count for this by the difference of age be- 
tween men and their wives, this difference 
ought to be at leaſt 12 years (a). That is; 
ſuppoſing the mean age at which women 
marry to be 23, the mean age at which men 
marry ought to be 35. But this ſeems to 
exceed the bounds of credibility; and, there- 
fore, very probably, the greater mortality of 
males muſt operate in this caſe. 

It is further obſervable in the accounts from 
Germany, to which I have referred, that the 
number of w:4ows dying annually, is four 
times the number of ww:dowers (4) ; and, as 

ES e widows 

(a) The chance of ſurvivorſhip between two perſons 
aged 21 and 34, is nearly 3 to 2 in favour of the former. 
There is the ſame chance of ſurvivorſhip between 25 
and 373 and 28 and 39. This may be learnt from Pro- 
blem VI, in Mr. De Moivre's Treatiſe on Life- Annu» 
Ties. | | | 5 | | 
() In Dreſden alone, the number of widaws who died, 


in four years, was 584. The number of widowers, * 
| | | | nat 


widows are certainly, one with another, ſeve- 


ral years younger than widowers; it may be 


concluded from hence, that the number of 


the former in life together could not be leſs 


than five times the latter.—This fact is like- 
wiſe confirmed, by the obſervations which 
have been made among the miniſters in Scot- 
land. In 1770, the number of widows in 
life, derived from the whole body of mini- 


ſters and profeſſors, was 380; but the num 


ber of 40:dowers among them has, one year 


with another, been ſcarely 90; that is, not ſo 


much as a quarter of the number of widows, — 
It may be eafily ſeen, and it would not be dif- 


ficult to demonſtrate, that neither the greater 


number of perſons left widows, nor any pro- 
| bable ſuppoſition concerning the greater fre- 
quency of marriages among widowers, can 
completely account for this, without admit- 
ting the greater mortality of males. — This, 
therefore, appears on the whole to be a fact 
well eſtabliſhed ; And it follows from it, that 
in order to calculate the values of Lyfe-An- 


That is; 4 to 1. — At W1TTENBERG, during 11 years, 


98 widawers died, and 376 widows.—At GoTHA, during 


20 years, 210 widotwers and 760 widows. Suſmilch's Gott- 
liche Ordnung, Vol. II. p. 273. — In the country, on ac- 
count of a leſs difference between the ages of huſbands 
and wives and'more early marriages, the deaths of widow- 
ers and widows come nearer to one another; for in Po- 
MERANTIA, during the q years mentioned in p. 269, the 
w:dowers that died were 411, the widows 1553; or 2 to 5. 


nuities 


nuities and n 8 ee there 
ought to be diſtinct Tables of the probabili- 
ties of life for males and ſemales. All that is 
neceſſary to obtain the proper data for form- 
ing ſuch Tables is, that the /e as well as 
the ages of the dead ſhould be ſpecified in the 
pills 3 and this is an improvement of our 
| bills (2) of mortality which would give little 
\| trouble, and which, therefore, I hope, will | 
| be ſome time or other made. 
| It has been obſerved, that the author of 
j nature has provided, that more males ſhould 
| be born than females on account of the par- 
1 ticular waſte of males, occaſioned by wars and 
other cauſes. Perhaps it might have been 
obſerved with more reaſon, that this provi- 
ſion had in view, that particular weakneſs 
or delicacy in the conſtitution of males, 
which makes them more ſubject to morta- 
lity; and which, conſequently, renders it ne- 
ceſſary, that more of them ſhould be pro- 
duced, in order to preſerve in the world a 
due proportion between the two ſexes. 


In the courſe of this Eſſay, it has often 
appeared, that I have been En in- 


( a) This improvement would be nd more com- 
plete, by diſtinguiſhing the males that die, under the de- 
nominations of married men, widawers, and batchelors ; . 
and the females, under the denominations of married wo-. 
men, widows, and virgins. — The uſe I have made of ſome, 

accounts of thisſkind which have been kept in Germany, 
me ws that this would be of conſiderable ſervice. 

(LES debted 
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debted to an information which I have re- 


ceived from NoRTHAMPTON.—I ſhould be 
inexcuſable, did JI not mention, that I owe 


this information to Mr. Lawton, an ingeni- 
ous gentleman in that town, who has pre- 


ſerved the bills of mortality there with much 
care, and been very obliging in communicat- 


ing them to me. —It is much to be deſired, 


that like accounts were kept in every town 


and pariſh. It would be extremely agree- 


able to learn from them the different rates 


of human mortality in different places, and 


the number of people and progreſs of popu- 


lation i in the kingdom. The trouble of keep- 

ing them would be trifling ; but the inſtruc- 
tion derived from them (a), would be very 
important.—I have 3 propoſed one im- 
provement of ſuch accounts. I will add, that 
they would be ſtill more uſeful, did they give 
the ages of the dead after 10, within periods 
of five, inſtead of ten years. During every 


period, ſo ſhort as five years, the decrements 
of life may, in conſtructing Tables, be ſafely 


taken to be uniform. But this cannot be e- 


qually depended on, in periods ſo long as ten 


years. 
There is yet another improvement of theſe 


accounts, which I will take this opportunity 
to mention. They ſhould contain not only 


a liſt of the diſtempers of which all die, like © 


(a) See Tay I. Pp. 207, 208, 
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that in the London bills; but they ſhould ſpeci» 
fy particularly the numbers dying of theſe diſ- 
tempers, in the ſeveral diviſions of life. Ac- 
curate regiſters of mortality kept in this man- 
ner, in all parts of the kingdom; and com- 


pared with records of the ſeaſons, and of the 
weather, and with the particular circum- 


ſtances which diſcriminate different ſituations, 
might contribute, more than can be- eafily 


ledge.—But to proceed no farther in theſe 
Obſervations ; I ſhall now beg leave to ſhut 
up this whole work with the following ge. 


neral reflexion, 


I have repreſented particularly, the great 
difference between the probabilities of human 
life ip towns and in country pariſhes ; and 


from the facts I have recited, it appears, that 


the further we go from the artificial and ir- 
regular modes of liying in great towns, the 
fewer of mankind die in the fi ſtages of 
life, and the more in its /aff ſtages, The 
lower animals (except ſuch (4) as have been 
taken under human. management) ſeem in 
e general 

(a) Calves are the only animals taken under our pe- 


culiar care immediately after birth; and, in conſequence 
of then adminiſtring to them the ſame ſort of phyſic that 


is given to infants, and treating them in other feſpects in 


the ſame manner, it is probable, that more of them die 
ſoon after being born, than of all the other ſpecies of 
animals, which we ſee in the ſame circumſtances, 8 
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general to enjoy the full period of exiſtence 


allotted them, and to die chiefly of old age: 


And were any obſervations to be made among 


ſavages, perhaps the ſame would be found to 


be true of them. — Dr a TH is an evil to which 
the order of providence has ſubjected every 
inhabitant of this earth; but to man it has 
been rendered unſpeakably more an evil than 

it was deſigned to be. The greateſt part of 
that black catalogue of diſeaſcs which ravage 
human life, is the off-ſpring of the tender- 
neſs, the luxury, and the corruptions intro- 
duced by the vices and falſe refinements of 
civil ſociety (5). That delicacy which is in- 
jured by every breath of air, and that rot- 


tenneſs of conſtitution which is the effect of 


intemperance and debauchery, were never in- 


the Comparative View of the State and Faculties of Man with 
thoſe of the Animal World, p. 23.—It is, indeed, melan- 
choly to think of the havock made among the human 
ſpecies by the unnatural cams as well as the vices, which 
prevail in poliſhed ſocieties. I have no doubt, but that 


the cuſtom, in particular, of committing infants, as ſoon _ 


as born, to the care of ler- mothers, deſtroys more lives 
than the ſword, famine and peftilence put together. 

(b) The ingenious and excellent writer quoted in the 
laſt note, obſerves, that the whole claſs of diſeaſes which 
ariſe from catching cold, are found only among the ci- 
vilized part of mankind, p. 51.—And, concerning that 
loſs of all our higher powers which often attends the de- 
cline of life, and which is ſo humiliating to human pride ; 
he obſerves, that it exhibits a ſcene Ke in nature, 
and that there is the greateſt reaſon to believe, that it 
proceeds from adventitious cauſes, and would not take 
place among us if we led natural lives, p. 62. 
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tended by the author of nature; and it is 
impoſſible, that they ſhould not lay the foun- 
dation of. numberleſs ſufferings, and termi- 
nate in premature and miſerable deaths— 
Let us then value more the fimplicity and 
innocence of a life agreeable to nature ; and 
learn to conſider nothing as ſavageneſs but 
maleyolence, ignorance and wickedneſs. 
The order of nature is wiſe and kind. In 
a conformity to it conſiſts health and long 
life; grace, honour, virtue and joy, But 
nature turned out of its way will always pu- 
niſh. The wicked ſhall not live out half their 
days. Criminal exceſſes embitter and cut 
ſhort our preſent exiſtence; and the higheſt 
authority has taught us to expect, that they 
will not only kill the body, but the ſoul; and 
deprive of an EVERLASTING EXISTENCE, | 


*- 
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Note (A). See Queſtion III. Page T7 


ET E be any given expectation of life; and 
_ X px will be the number of perſofis 
alive at the end of & years, ariſing from p perſons 
left annually as widows, (or added annually to 4 
town or ſociety) at the age whoſe expectation is E. 
The maximum, therefore, is always pE— In Mr. 
De Moivre's Hypotheſis, E is always + the difference 
between the given age and 86. See the note, page 2, 
and the latter end of the note in page 37. See 
likewiſe the beginning of the Firſt Eſſay, and note 
(L) in this Appendix, where the inveſtigation of 
this rule will be given. „ 

It will not be amiſs to give tlie following ex- 
ample of the application of this rule. EIS 

At the time of the commencement 'of the 
ſcheme, among the miniſters and profeſſors in 
SCOTLAND, for making proviſion for their widows; 
it was neceſſary, that a calculation ſhould be made 
of the number of widows that would be upon the 
ſcheme at the end of every year, till they came to 
a maximum, on the ſuppoſition that, (agreeably to 
what particular enquiry had ſhewn to have hap- 
pened for many preceding years,) 20 new widows 
would be left every year. In order to make this 
calculation, let 4 of 20 widows be ſuppoſed to 
| 3 — 
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be under 32 years of age when left; and le 28 

be ſuppoſed their mean age. Let the ſame num- 
ber be left between 32 and 39, and let 35 be their 
mean age; between 39 and 47, and 43 their mean 
age; between 47 and 57, ll 52 their mean age ; 
berween 57 and the extremity of life, and 63 their 
mean age. The number in life together, to which, 
in 10 years, 4 widows left annually at the age of 
28 will grow, is, by the rule, (E being 29) 


ED, * 40, or 36.55. ——The number alive at 


the end of 20 years, will be = 2775 8 * 80, or 66.2. 


At the end of 30 years, the ade alive will be 
89; of 40 years, 104.82: of 38 years 116—— 
Theſe numbers, found in the ſame way, for the 2d 
claſs, (E being 25.5), at the end of 10, 20, 30, 40, 
and 51 years, will he 36.7—064-31—84.7-—97.25— 
102——for the 3d claſs, (E being 21.5) at the end 
of 10, 20, 30, 40, and 43 years, 35.34—61-4— 
78.13—85.6—86——PFor the 4th elafs, (E being 
17) at the end of 10, 20, 30, and 34. years, 34.11 
— 56.47 —67—68——For the 5th claſs, (E being 
11.5) at the end of 10, 20, and 23 years, 31.3— 
45.2—46——The whole number, therefore, con- 
fiſting of all the claſſes, will come to a maxinum 
nearly in 58 years; and the totals in life, at the end 
of 10, 20, 30, 40, 50, and 38 years, will be 
173-37 -293-58—364.83—401.67—418. 

Theſe determinations ſuppoſe none to marry. 
In 10 years, from 1757 to 1767, L have been in- 
formed, that but g widows married. Let us then 
ſuppoſe, that one widow of the firſt claſs marries 
every year; and let all that marry, be ſuppoſed. 
to continue, one with another, 5 years in widow- 


hood deere they — On theſe — 


ISS — 
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the foregoing totals will, at the end of the ſame 
periods of years, be 169. 23 —282— 347. 5 — 

80.4 4. 
8 ThE das are made from Mr. Ds -- [| 
Moivre's Hypotheſis. Had they been made ex- 
actly from Dr. Halley's table, or any other of the 
Tables I have given at the end of this work; ex- 
cept the London one, the reſults would have been 
very nearly the ſame. 

Twenty-five years have now elapſed fince the 
commencement of this ſcheme; and the number 
of widows living every year have, in fact, corref- 
ponded to the laſt numbers I have given, as nearly 
as could OY be expected in an affair of this 
| nature. 
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Note (B). Queſtion VI. Page 21. 


TF ET r ſignify the ſum of 1/. and its intereſt, 
L for one year. The value of a life, whoſe 


complement is #, being (by Mr. De Moivre on 
Annuities, 4th edition, page 14. and p. 100.) 
D eee uno? of Khir . 


&c. the preſent va- 


23 on ER ELITE I 2 
en meh. "a &c. which is equal oe Xen * 


123 — SR 
. : 5 — &c. 
21 W * n — ar | 


Now z is the preſent value of 11. due at the 


end of two years. _ is the probability that a 


life, whoſe complement is u, ſhall continue two 


Fa 1—3 2—4 H— . 
ears, and == ==>, &c. is the va- 
* 85 a 127 * n—277 + mags 


lue of a life two years older than the life whoſe 
complement is x. And, therefore, (ſince any num- 


ber of years leſs than n may be ſubſtituted for two 


years) the firſt rule given in this queſtion is right. 


The ſame proceſs, applied to joint lives, will 


_ demonſtrate what is ſaid in the Scholium. 


* 


Note 
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Note (C). See Queſtion VII. Page 22. 


Er the complements of any two aſſigned 
lives be # and n. The preſent value of the 


firſt poſſible payment of an annuity to be enjoyed 


by the life whoſe complement is n, provided both 
lives continue 7 years, and the life, whoſe comple- 
ment is u, ſurvives the other after that term, is the 
probability, that the life of the expectant ſhall 
continue 8 years, and the other life 7 years and 


then fail in the 8th year, multiplied by => or by 


1]. diſcounted for 8 years.—The probability that 
the life of the expeFant ſhall continue 8 years is 
n—8 


bo The probability that the ather life ſhall con- 


tinue 7 years is — The probability that it ſhall 


continue 7 years, and fail in the 8th year, is 


—7 | m—8 1 Ts | 8 5 
—_ * 1— * The probability, therefore, 


that the life of the expeFant ſhall continue 8 years, 
and the other life continue 7 years and fail in the 8th, 


1s = X = and the preſent value of the firſt poſſi- 


ble payment of the annuity ſuppoſed, is = * — 


See The Doctrine of Annuities by Mr. Simpſon, 


p. 6— 15, or his Select Exerciſes, p. 315, &c.— 


In like manner, the preſent value of the 2d pay- 


ment, at the end of the gth year, may be found 
I to 
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and the preſent value of all the 2 payments, 


x 5 . 


&c. is the value o an annuity for : "life ſeven 
years older than the expectant, after another life 
ſeven years older than the life whoſe complement 


is n. —.— — X = ; is the probability that both | 


the * lives ſhall continue 7 years. And 7 


is the value of u; due at the end of 7 years, The 
rule, therefore, given for OO this queſtion, is 
Tight. 

87 his demonſtration, as well as that in the laſt 
note, is, for the ſake of more eaſe and clearneſs, 
applied to the hypotheſis of an equal decrement 
sf life. It does not, however, depend upon it; 
but may be ple to any table of obſervations 


Note (D). Queſtion IX. Page 29. 


ET the complement of any two aſugned lives 
be n and m, and the given term be ſever 


years,” as in note (C). The probability that the 
former life (ſuppoſed to be 2 life in expectation) 
ſhall 11 8 years, is, by Mr. De Motvre's Hypo- 


theſis, — - = — and the probability that the latter 
life ſhall fail in 8 years, is F and the firſt pay- 


ment of the annuity mentioned in this queſtion, 
depends on the happening of both theſe events, 


the probability of which is = X . 


The preſent value, ets of 2 firſt poſſible 


payment of the annuity is = * 2 In like 
manner; the preſent value of the ſecond poſſible 


e 


payment is —=X =; and of all the payments, 


—8 8 —9 9 , n—10 

r 
n— 8 —8 x —8 7. 1— 9 
r * . A e ˙ r * , and Xx 


5 The foregoing ſe- 


ries, therefore, 18 equal to the two ſeries's = & 


= * = +; x + == X , &c. and 


1 
77 
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x nel, 7 ) 1 3 

e eee. 
1 27. 7 n—8 5 19 . 

EI 77 * 7 3 9 


2—8 * — , — , &c. which 1s the very 


nr n—7 nr 
rule given for ſolving this (queſtion as will appear 
from notes (B) and Ps ; 
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Note (E). See the Scholium to Queſt. X. 


- A CCORDING to the calculations, the time 

in which the firſt yearly payment of a rever- 
lionary annuity becomes due, is the end of the year 
in which the event happens that entitles to it, how- 
ever little or much of the year may then happen to 
be unelapſed. And this, likewiſe, is the time 


when a reverſionary ſum becomes due. Thoſe who. 


know how the calculations of the values of rever- 
ſions are inſtituted, muſt know this. But an an- 
nuity, the firſt payment of which is to be made at 


the ſame time with another payment of a ſum in 
hand, ſufficient to buy an equal annuity, 1s worth. 


pne yegr's purchaſe more than the ſum. For 
inſtance. Reckoning intereſt at 4 per cent. and r 


being 11. increaſed by its intereſt for a year, or 1.04, 


- = — + > &c. = 25. is the preſent value of 


an eſtate of 1/7. per annum for ever. That is, it is 
the value of it, ſuppoſing the firſt rent of it is to 
be paid a year hence — lf the firſt rent is to be 
received immediately, or at the ſame time with 
another payment of 25/. it is worth one year's 
purchaſe more, or equivalent to 26/. 
not found, that any of the writers on annuities and 
reverſions, have attended to this obſervation. Ir 


ſuggeſts a correction neceſſary to be applied to the 


common ſolutions of ſeveral important problems: 
particularly to the 2 iſt and 22d in Mr. Simpſon's Trea- 
tiſe on Annuities, and the 26th, 27th, 32d, 33d, and 
40th problems in his Select Exerciſes; and to all other 
problems of the ſame kind in other writers. There 
can 
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can be no great occaſion for being more explicit, 
It will not, however, be amiſs to add the following 


demonſtration — is the preſent probability 


that a life whoſe complement is u, will fail in any 


„ 


one aſſignable year of its duration. S ; 2 
+ 755 &c. (u), or the preſent value of 11. per an- 


num for 1 years, multiplied by = is the preſent 


value of the ſum or legacy denoted by S, payable 
at the failure of the given life. Therefore, (n be- 
ing 36; the life 30; intereſt 4 per cent. r=1.04; 
the ſum 257.) the value of the expectation, by 
Mr. De Moivre's hypotheſis, is 9.919. 88 

Further. The value of 11. to be received at the 
end of a year, provided the life whoſe complement 
is u fails, is the probability of the failure of the 
life multiplied by 11. diſcounted for a year, or 


1 — — * = In like manner; the value of il, 


to be received at the end of 2 years, if the ſame 


* 


. - >; | 0 19 7—2 1 
life fails in 2 years, is 1 — — Xx >. And, there- 
RY = - "i ; Y 4 1 


1 


fore, the value of all the poſſible payments of an 
eſtate or annuity of 11. for ever, to be entered 


——ů— 


Tu Far oonos wp won 
upon after the given life, is 1 Et: £m 
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n 
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I I 3 2 80 
—= &c. o N + A. c. — = + == 


=, &c. that 1s, the value of the life ſubtracted 


from the perpetuity; or, in this example, J. 14. 684, I! 
(the value of a life at 30) ſubtracted from 25; that | 
is, I. 10.316. Bur 10.336 is to 9.919, in the ſame 
ratio with 104 to 100, or 26 to 25, agreeably to ö 
the rule in the Scholium. 
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Note (F). Queſtion XIII. Page 44. 


” h » * 
” » - 


HEN I here call 48 the mean age of all mar- 
ried men, and 40 the mean age of married 
wornen, I do not intend to ſuppoſe, that there are as 
many married perſons who exceed theſe ages, as 
there are who fall ſhort of them. It is likely that the 
latter are moſt numerous; and it is neceſſary that 
this ſhould be the caſe, to render the ſuppoſition I 
make juſt—If all marriages See be at 33 for 
the man, and 25 for the woman, one half of them 
would be diſſolved by the time the men were 30, 
and the women 42; for (by the Hypotbeſis, and 
alſo nearly by the Breſlaw, Norwich, and Notthamp- 
ton tables) there is an equal chance for the joint 
_ continuance of two lives, whoſe ages are 25 and 
33, ſeventeen years. Forty-two and fifty then 
would be properly the mean ages at which widow- 
hood would commence ;z meaning by theſe, © the 
« ages on each fide of which equal numbers are 
left widows and widowers.” ——But, tho? in this 
| caſe half the marriages of every year would be diſ- 
ſolved in 17 years, they would not be all diffolved 
in twice that time. -So far would this be from 
happening, that about a 7th part would continue 
beyond twice 17 years; nor would it be certain, 
that they would be all diffolved till near the ex- 
tremity of the poſſible extent of life. Tho”, there- 
fore, an equal number of marriages would be diſ- 
ſolved, or an equal number of widows and wl- 
dowers left Before 50 and 42, and afterwards, yet 
the ages of the latter would, one with another, 
much more exceed 50 and 42, than the ages 8 : 
| — | | i the 


% 
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the former (that is, of the widows and widowers left 


before 50 and 42) would fall ſhort of them. And the 


number of marriages alſo in the world, among per- 
ſons of greater ages than theſe, would be much 
fewer than among perſons of leſſer ages In other 
words : the period, at which the marriages that 
have been contracted are half diflolved, is not the 
period at which the number of marriages conſtantly 
exiſting is equally divided, but this period falls 
ſome years ſooner; and the period I have in view; 
falls in that part of the interval between theſe two 
periods, where the greater ages of the marriages 
on one fide; are juſt enough to compenſate (in ſuch 


a calculation as that I have given) their deficien- 
cies in number, compared with the number of 


marriages on the other fide. _ 1 7 

In ſhort. Suppoſe 95 marriages every year, 
between perſons 33 and 25 (a). In 12 years there 
would be half as many in the world, as could 
poſſibly ariſe from ſuch a number of yearly wed- 
dings, In 17 years, half every ſet would be ex- 
tint. The expectation of every marriage would be 
19 years, by prob. 21 of Mr. De Moivte's Treatiſe 


on Annuities, or by the note p. 299: That is, 


taking them all together, they would exiſt juſt as 
long as an equal number of fingle perſons, ſuppoſed 


to be ſure of living juſt 19 yeats, and no more; 


or, as long as an equal number of fingle perſons, 
all 48 years of age, ſuppoſed to be ſubject to the 


common laws of mortality; One with another, 
then, they will be all extin& in 19 years: the 
marriages which continue beyond this term, tho? 


(a) In the Pair de Vaud, Switzerlarid, the mean age at which 
women miarry, is nearly the very age Here mentioned: But it 
will be ſhewn in the Supplement, that the expectation of mar- 
lage there, is no leſs than 23 years and 2; ſo much higher are 
the probabilities of life in the country than in z0wwns, or than they 
ought to be according to Mr. 3 Hypolſheſis. See p. 203. 
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fewer in number, enjoying among them juſt as 
much more duration, as thoſe that fall ton of it 
enjoy leſs. Widows, then, at a medium, will com- 
mence widowhood at 44 (that is, 25 increaſed by 19) 
years of age, and widowers at 52. The values, thre: 
fore, of the lives of the former, when they commence 
 widowhood, will, one with another, be the fame with 
the value of a life at 44; or, (reckoning intereſt at 
4 per cent.) 12.5 years purchaſe, in preſent pay- 
ment, (the annuity to begin at the end of a year); 
and their expectalions of life will be 21 years, or half 
the difference between 44 and 86. The value of 
the lives of the latter will be 10.92, and their ex- 
peclation 17 years The whole number of marriages 
conſtantly exiſting, which would reſult from 
35 ſuppoſed to commence annually, would be 
19 33, or 665; and 53 years (the difference be- 
tween 33 and 86) would be the time in which they 
would increaſe to this number The chance of 
ſurvivorſnip would be 69 to 53, by prob. 18th, 
Mr. De Moivre on Annuities; that is, in 53 years, 
35 relicts of theſe marriages would be left every 
year, and the number of widows would be to the 
number of oidowers, as 69 to 53; or 19.8 widows 
Would be left annually, and 15.2 widowers. The 
maximum of widows in life together, if none mar- 
ried, would be 21X19.8, or 416; and they 
would increaſe to this number in 1 14 years (or 61 
years after the number of marriages had attained 
to a maximum) The maximum of widowers would 
be 1. 2 4 17, or 238; ; and. they would increaſe 
to this number in 106 years. 

An ealy method may be hence deduced of foly- 
ing the queſtion which occaſions this note ff 
the number of the members of the eſtabliſhment 
1 have ſuppoſed, is 665, and the mean ages at 
which marriage may be geemes to Commence are 


- 
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24 and 33, 19.8 widows will (it has juſt appeared) 
be left every year; and the values of their lives, 
when they commence widowhood, will be, one 
with another, 124 years purchaſe. An annuity of 
20 l. will, therefore, be worth, to each widow, 2 col, 
and 19.8 ſuch annuities muſt be, worth 49501. 
which, conſequently, is the annual income neceſ- 
ſary for che ſupport of the eſtabliſhment, the firſt 
payment to be received immediately: or /. 7.44 
from each of the 665 members; which anfwers 
nearly to the determination in page 44. 
In the Laſt Eſſay, p. 296, it has been ſſie wn, that 
obſervations determine the chance of ſurvivorſhip 
in favour of the wife in marriage, to be really fo great 
as 3 to 25 and in ſome circumſtances greater. I have 
alſo there obſerved, that in order to account for this; 
from the difference of age between men and their 
wives, this difference mult be at leaſt 12 years, and 
the mean ages of all who marry annually, muſt be 
ſuppoſed to be about 23 and 35. In this caſe, 193 
as before, will nearly be the expectation of all mar- 
riages. The mean age at which widows and wi- 
dowers will commence ſuch, will be 42 and 54. The 
number of annual marriages neceſſary to keep up 
665 marriages conſtantly exiſting, will be 35. 
The number of widows left annually, by ſuch a 
number ef marriages, will be 21; and the values 
of their lives, at the time they commence widow- 
hood, will be 12.85 years purchaſe by Table VI: and 
therefore, the whole annual income neceſſary for the 
ſupport of the ſuppoſed eſtabliſhment, will be 53970: 
or an annual payment, beginning immediately, oft 
J. 8. 11 from each member The number of widows 
on ſuch an eſtabliſhment will, in 63 years, grow, if | N 
none marry, to 462; and the number of widowers I 
to 224,——lr may be depended on, that all this 
would happen as far as Dr. Hailey's table, or the « 
U2z2 tables 
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tables for Norwich and Nerthampton, exhibit the 
true ſtate of human mortality. 
Among the miniſters and profeſſors in Seor- 
LAxp, the number of married men being 667, or 
nearly that here mentioned, the number of annual 
weddings has, for many years, been at an average 32, 
and the number of widowsleft annually not quite 20; 
and, therefore, the chance of ſurvivorſhip in favour 
of the wife, as 20 to 12, or 5 to 3. See Effay IV. 
f. 269. This is not more different from the reſults 
have given, than might have been expected; 
and the chief reaſon of the difference is, that the 
expelations of ſingle and joint lives among the mi- 
niſters and their wives in ScoTLAND, are greater 
than thoſe given by Dr. Halley's, and the other ta- 
bles of obſervation.— Theſe tables give the ex- 
pectations of lives as they are among the bulk of 
mankind in moderate towns. The expectations 
of lives among the better ſort of men, living 
moſtly in country villages and pariſhes, are much 
greater. The fact is, that among the miniſters in 
Scotland, the expectation of a ſingle life at the age 
of 27, is at leaſt three years and an half greater, 
and, conſequently, of joint lives, above two years 
greater, than the ſame expectations by Dr. Halley's 
J able. Ibid. page 264. 9 
1 cannot help juſt mentioning another remark 
here. It may be obſerved, that ſuppoſing no 
ſecond marriages, and, at the ſame time, that the 
odds for the woman's ſurviving in marriage is 3 to 
2, the number of widoros in the world would be 
double the number of widowers. But it has been 
found, in fact, that the number of widows 1s five 
times the number of widowers. How this is to be 
accounted for, I have ſhewn in the Eſſay juſt re- 
ferred to, page 270, 271. 
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Note (G). Queſtion XIV. Page 48. 


E r be 11. increaſed by its intereſt for one 
year; t the given time, or number of years 

tor which the aſſurance is to be made; a, 6, c, &c. 
the probabilities taken out of a table of obſerva- 
tions, that the perſon whoſe age is given ſhall live 
1, 2, 3, &c. years; and P the probability that he 


ſhall live f years. Then — + _ * _ &. 


1—P 1—P wP, 1 x 
(—1) * my 2 2 Al nz F145 5 &c. . > * + 


555 &c. (i) N T + . &c. (t—1) + — 4 


S* + > &c. will be the exact value 


of an annuity to be entered upon at the failure of 
the given life, provided it happens in 1 years. 
And the rule is nothing but this value expreſſed 
in words. In a ſimilar manner may be demon- 
ſtrated the other rule for finding the values of 
aſſurances for a given time, on two joint lives, or 


the longeſt of two lives, 


U 3 © Note 


e OOO OFF Ol Ol OO Flr FOlllll eee 
* * 7 P Pop _ 1 * : 
1 M 
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Note (H). Queſtion XV. Page 56. 


ET Agri as before; S the given ſum tq 
be aſſured; 7 the given time; N and n the 
number of the living i in the table of obſervations, 
at the age of A and B reſpectively; A, B. C, &c. 
and a, b, c, &c. the number of the living in the 
table, at the end of 1, 2, 3, &c. years from the ages 
of A and B; P, D, P, D, &c. and d, a, A, &c. 


11 III | In 11 


the decrements of life in the table, at the end of 
1, 2, 3, &c. years from the ſame ages. Then, by 
reaſoning i in the ſame manner with Mr. Simpſon, in 
P. 316, &c. Selef? Exerciſes, it will appear that Sx 


AX". Dx. C*4 54 
Nur 2 * Nga „Kc. 0+ 8.x * 
7 * 3 Ag "+1000; 


1 1 If I S 
Nw T Ns: kee. (= Xe Tx 


Ca 8 Da Dd 


N. Kc. (7) + * 7 „Ke. (9). This 


is the exact anſwer to Queſtion XV. and the rule 
is as near an pee to it as there is reaſon 
to deſire. 

In the ſame manner, retaining all the ſame ſym- 
bols, it may be found, that the anſwer to Queſtion 
XVI. is 


34 D4 Db 5 FP 


8 II . I 1 f 
* 2 Nur + Nur? 17 2 * 1 pur * Nur“ 
BE 7.-:-De DA 
1 2 : | 7... i: III III : QC 
655 Ec * * 2 Nur? + 2Nur⸗ ” 2 Nn & 


(1=1) 
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S Dd DFDx4 DDD 
e ee, * _ 


3 Dad 
& Fog 4 N — 1 1 nn, &c. (t). 
c. ( , * T c. (1) 
(AN D D+D D+D+D 
. , &c. t—1) is the 
1 Ne Nr T N Nr 835 * | { : 


ſame with the exceſs of the value of an annuity 
certain for a number of years leſs by one year than 
the given term, above the value of an annuity on 
the life of A, for the ſame number of years; from 
whence the reaſon of the rule for ſolving this 
queſtion may be eaſily diſcovered. 


U 4 Note 
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Note (I). Page 119, &c. 


ET f he any given term of years; p the ya- 
lue of 1]. due at the end of the given term; 
A the value of an annuity certain for the ſame 
term; u the complement of a given life; G the ya- 
hue for the given term, of two joint lives, both 
equal to the given life; (to be found by Queſt. VI.) 
P the perpetuity ; r, 10. increaſed by its intereſt for 
one year. 

Then A—G x n+1xpxP—AXPXr will be 


the preſent value of 11. 2. 37. &c. (t) payable at 


the end of 1, 2, 3, &c. (z) years; but ſubject to 


failure when the given life fails. 


If ſuch a courſe of payment is to begin im- 


mediately, and to be made at the beginning of 


every year, till /+1 payments are made in f years; 
add to the preceding value, the value increaſed by 
unity of an annuity on the given life for / years, 
found by Queſtion VI. and the ſum will be the va- 
lue ſought. And this value, divided 'by the pre- 


ſent value of what may happen to remain of the 


given life after 7 years, found by Queſtion VI. will 
give the flanding annuity to which fuch a ſeries of 


increaſing annual payments, beginning immedi- 


| ately, will entitle, for the remainder of | the given 


life r 

With the aſſiſtance of this theorem, all that 15 
ſaid in page 119, &c. may de inveſtigated. It 
would be too tedious to enter into a more minute 
V 


; [ IV * 


Note (K), Page | 149. 


ET d ſignify the difference between the eomple- 
L plements of the youngeſt and oldeſt life in 
body of Annuitants, here deſcribed, at the 
time they enter; let 8 ſignify the ſum of theſe 
complements 2. K. given number of years not 


greater than 5 and & the ratio of the whole 


number of Annuitants to = Then 
xd will be the number that will die the iſt year; 


x * 2 5 5 , the number that will die the 2d year . 


* 1K SEL 3d ear: 


124 16d — 


— 


* 
ba Ns 2 — . — * —.— 


— —— — 


* x Str x K., Kc. (1) 
will be the whole number dying in » years. When 


8 d 
9 is greater than 2 3 this ſeries 15 greater than 


the whole ———_ dying in 7 years; but in all 
other caſes it gives this number exactly, ſuppoſing 
fre probabilities of life to decreaſe uniformly. 


In 
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In the preſent inſtance, the youngeſt life being 20, 
and the oldeſt 60, the two complements are 56 and 
26. 8 82. 4830. 2 2 1230. And therefore x= 
333 


333333 — 27.1, Take 1g 30 years, and the fore- 
1230 | ve 


going ſeries will be 27. 1 * 900 + 318.2 + 7.242 + 
.164 = 33-214, which 1s a little greater than the 
whole number dying in 3o years, but at the ſame 
time leſs than the whole number of Annuitants. 
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Note (L). See Eſſay I. Page 169. 179, 
172. 


HE ſum of the probabilities that any given 


lives will attain to the end of the iſt, 2d, 
3d, &c. years from the T time to the utmoſt 
extremity of life (for inſtance, + + 43, &c. 
to 2 22 4 for lives of 40, by y the fa is) may 
be called their expectation, or the number of pay- 
ments due to them, as yearly annuitants, The ſum 


of the probabilities that they will attain to the end 


of the 1ſt, 2d, 3d, &c. baif 2 (or, in the parti- 
eular caſe ſpecified, £ 82 +33 +33 + $x> &c. 
e balf years, or 225 years) | is chen expectation as 
half yearly annuitants. And the ſums juſt men- 
tioned of the probabilities of their attaining to the 


end of the 1ſt, 2d, 3d, &c. moments (equal in the 


ſame particular caſe to 23 years) is properly their 
expeBation of life, or their expeFation as annuitants 
ſecured by land. 
Mfr. De Moivre has omitted the demonſtrations 
of the rules he has given for finding the expe7a- 
tions of lives, and only intimated in general, that 
he diſcovered them by a calculation deduced from 
the method of fluxions. See his Treatiſe on Annui- 
ties, page 66. It will, perhaps, be agreeable to 
ſome to ſee how eaſily they are deduced in this 
method, upon the hypotheſis « of an equal decre- 
ment of life. 


Let + ſtand for a moment of time, and x the 


H_— — Ow 
IIS 
N 


complement of any aſſigned life. Then 


Winn —.— 


— — will be the preſent 1 of its 
con- 


ſ 
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continuing to the end of the 1ſt, 2d, 3d, &c. mo- 
ments; and _ the probability of its continuing 
to the end of x tims. _ X will therefore be 


the fuxion of the ſum of the probabilities, or of an 
area repreſenting this ſum, whoſe ordinates are 
_—, and axis x. The Puent of this expreſſion, or 
& —=, is the ſum itſelf for the time x; and this, 
when x=#, becomes xn, and gives the expeation of 
the aſſigned life, or the ſum of all the probabilities 
Juſt mentioned, for its whole poſſible duration.—In 


like manner: ſince — is the probability that 


3 * 5 2 — 85 
two equal joint lives will cantinue x time, - Xx * 


will be the fluxion of the ſum of the probabilities. 
The fluent is x — 5 + 2 which, when ug x, is X 
or the expectation of two equal joint lives. 
Again : ſince —.— Xx 5 is the probability that there 


will be a ſurvivor of two equal joint lives at 


= 2 — 2x 2 
the end of * time, _ R * will be 


the furion of the ſum of the probabilities; 
| S -. -aÞ\, Y | 

and the fluent, or - = 25 8 (when x=#) 534, or 
the expeation of ſurvivorſhip between two equal 
lives ; which, therefore, appears to be equal to the 
 expecta- 


* 
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erpectation of their joint continuance. The expecta- 
tion of two unequal joint lives, found in the ſame 


— — "= 2 2 - p l 
— T — I - — a — SS 6 - - dh >, _ rot 4 — 4 Po Ss 
- 
— 
— — - . — — 
—B —— — — — —-— 4 
CO — -- - _ — - — < 
E - 
— 


„„ M* 1 | 
| way, is _ 87 being the complement of the 


— 


> >: "Ws . 
= 
YT ger = 
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ry = ECTS Tr AM 7 3 * — 3 
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oldeſt life, and » the complement of the youngeſt, 


— — — 
— — —— — pa E — DF irony erg Ge 8 — 
————————ů ů —ů —0 — — — 2 2 
2 "I . — — — 
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— — —— — — — — — — , 


The whole expectation of ſurvivorſhip is = — 7 + 


— — 
— 


= The expectation of ſurvivorſhip, on the part 


of the oldeſt, is = ; and the expectation, on the 


part of the youngeſt, is = —= + =. It is eaſy to 


apply this inveſtigation to any number of joint 
lives, and to all caſes of ſurvivorſnip. 

It may be obſerved, concerning the firſt of the 
fAuents here given, that it expreſſes not only the 
expectation of a given life for the time x, and 
therefore its whole expectation when ==, but 
likewiſe, the entire) perſons alive, to which one 
perſon added annually to a ſociety, at a given age, 
will increaſe in x time,——Thus : Suppoſe one 
annuitant, whoſe age is 28, (and whoſe complement 

Fo of life, therefore, is 58, or expeation of life 29) 
to come upon a ſociety every year; the number of 
annuitants alive, deduced from hence, will, in x 

3 4 X 29-—x* 
years, e 7 — 
fore, the number of annuitants alive, deduced in 
the fame time from p annuitants left annually at 


Xx; and, there- 


amb 4X 29— * 2 121. 
the ſame age, will be e. In like 


| x* ** wy 
manner, the 2d fluent, or 5 + K, gives the 
3” | 


number 
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number of marriages in being together, that will, 
in years, grow out of one yearly marriage, be⸗ 
tween perſons of equal ages, whoſe complement o 
life is u. If they are of unequal ages, and the com 
. of the oldeſt life is m, and of the youngeſt 


7, this number will be = — 27 — - + *. And 


if the number of years is required, in which any 


given number of yearly marriages, between men 
and women at given ages, will increaſe ſo far as 
to be in any given proportion to the greateſt num- 


ber that can poſſibly grow out of ſuch marriages, 


this expreſſion muſt be made equal to the expecia- 
tion of the joint lives, or of each marriage, multi: 
plied by the fraction expreſſing the given propor- 
tion; and the root of the equation will be the an- 


ſwer. Thus: it may be found, that one marriage 
every year, between perſons 33 and 25 years of 


age, would. in 10 years increaſe to 8.35; in 15 
years, to 11.38; and in 53 years, to 19, or their 
greateſt poſſible number; and, conſequently, that 
35 ſuch yearly marriages would, in 10 years, in- 
creaſe to 292; in 15 years, to 398; and in 33 years; 
to 665. And if it is enquired in what number 
of years 35 ſuch yearly marriages would increaſe 


to half the number in being together, poſſible to 


be derived from them, the value of x, in the cubic 


WE n x a m MM 
equation 3 = 2 * * x +, muſt 


be found; which, in the preſent inſtance, 1 is nearly 
12. 

1 have, in ſome parts of this work, had occaſion 
to make ſuch deductions as theſe. See note (A), 
p. 277 3 and note (F), p. 288; and Queſtions IH; 
afid XIII. 


* | Note 


APPENDISX. 303 


Note (M). Eſſay II. Page 226. 


ET r ſignify 11. increaſed by its intereſt for 
one year. 
V the PERPETUITY. 
n the difference between the age of the youngeſt 
life, and 86; or its complement. | 
m the complement o the oldeſt life. 
P the value (in Table II.) of an annuity certain 
for m years. 
And the exact value of any two given joint lives, 


according to the hypotheſis of an equal decrement | 


1 


of life, will be V — 


X a, 2s X 75 


＋ 2. Kere 3 
Let the ages be 27 and 38; and the rate of in- 
tereſt 4 per cent. Then n = 59. m = 48. V= 25. 


ES ii. '95. 1—1m—2v —1=— 40. 3 


2 — 1 x = — +20 os Ea 660 = 32. 340. 1 


— 


9 2 N . 


. n- —- 21 N 5 = ＋2 25 — 33 


X 32.340 10. 748, the value of to joint lives 
whoſe ages are 27 and 38. 


Note 
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111 1 yo , n—1\* The 
X 2 27 T 2 


ſurvive, 15 — — — — — — 2 


n=—3 .f 
3 , &c. 
. 27: 


The preſent value; therefore; 
of the 1ſt, zd, 3d, &c. rents of the reverſionary 


„ . Wc”, 1—2 


7 


2nr 2nr „  2ne* 
H—2 1 e + . &c. 
2nr* zur * ar. 2 d arr. 


Suppoſing r to ſignify 11. increaſed by its intereſt 


for a year; and the eſtate to be 11. per annum. And 
the ſum of theſe terms continued in inſinitum, is the 


| „ 1 1 1 5 5 
| Ea „„ is Hal 
value required But — * + 275 &c. is balf 


the 


APPEND 
the perpetuity. And + = 


zur = 


—2 2—2 — 2 2\ x—J* 
2nr* Zur In * . 1 23 _ &c. 
is half the value of the joint lives, ſubtracted from 
baif the ſum of the 3 of the two Angie lives; 
3 is, half the value of the Longeſt of the — 
6 

A ſimilar demonſtration may be applied to the 
other — 
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Note (O). Eflay IV. Page 262. 


ET r be 11. increaſed by its intereſt for one 


eV year. TO N i TY | we, toy The. 5 
Let 8 repreſent any given interval of time, or 
number of years, during which the decrements of 


life in a table of obſervations continue equal. 


a the number of the living in the table at the 
beginning of the firſt year of that interval. 


the number of the living in the table at the 


beginning of the year immediately following the 
ſame intervall. | 5 
P the value of an annuity certain for S years. 
p the value, in Table I. of 14. due at the end of 
JJ 8 
the value, in Table VI. of an annuity for the 
life of a perſon whoſe age wants S years of 86. 
N the value, in ſtrict agreement with the given 
table of obſervations, of an annuity on the life of 


a perſon whoſe age is S years greater than the age 


at which the interval of equal decrements begins. 
Then. „CC eg eget 


b | 2 ; . 
| QX P—Q will be the value, according 


to the table of obſervations, of an annuity for 8 


years, on a life of the ſame age with that at which 


the interval of equal decrements begins. And 


JJ As, 
K Þ— N will be the value of an 
Q+ xX#—Q+27 a 


annuity on the whole duration of that life. 
When S repreſents one year, Q vaniſhes, and the 
laſt expreſſion becomes = X 1 + N; which is the 


rule 


1 a 4 _ a— . a co. 


A P PENDIN = 


rule for finding, from the value given of any life, 
the value of a life one year younger. 

Theſe Theorems ſave much labour in calculat- 
mg the values of life-annuitics from tables of ob- 
{crvations. LAS — 

The firſt of them, with its inveſtigation,” may 
be found in page 341, 3d edition, of Mr. De 
Moivre's Treatiſe on the Doctrine of Cbantes. But it 
is neceſſary to obſerve, that the direction Mr. De 
Moivre has given for finding the value of Q is 
wrong. In conſequence of calculating agreeably to 
this direction, he gives the value of a life at the age 
of 42, by Dr. Halley's table, greater than the value 
of the ſame life by his own hypotheſis; whereas, it 
is evident, that the probabilities of living after 42, 
being all along leſs in Dr. Halley's table, than in the 
hypotheſis, the value of the life muſt be allo leis, 

The mathematical reader may eaſily ſatisfy him- 
ſelf, that the value of O ought to be takeh from 
1able VI. as I have directed. 

An eaſy and accurate method of finding the 
values of ſingles lives, agreeably to any given table 
of obſervations, is given by Mr. Doaſen in his 
Mathematical Repo/itory, vol. II. page 161, | 

There is alſo in Mr. Simpſon's Select Exerciſes; 
page 275, a very eaſy rule tor approximating to 
the values of ſingle lives, according to Dr: Halley's 
fable; But this rule muſt not be depended on; 
for I have found it half a year's purchale, and ſome- 
times three-quarters of a year's purchaſe wrong. 


To prevent the danger of miſtaking the Theo- 
rem I have given, I have thought proper to 
ſubjoin the 115 0 example. | 
Let the table of obſervations be the Breſac Ta- 
ble, ot Table III. The value of a life at 78, by thi, 


X..2 Table, 
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Table, is + 5 587 mm: 36 — &c. to he” end of 


life, The number of EY in this ſeries being 


imall, i it may be eaſily found to * 3. 514s ſuppoij- 
ing intereſt at 4 per cent. and = Sgr. &c. be- 
ing the values, in Table I. of 1I. at the end of 


1, 2, 3, &c. years. From 78 to 74 the decre- 


ments of life continue equal; and therefore S=4. 


42 2 98. b= 58. P= 3.6298, by Table II; 
8548, by Table 1; Q= 1.406, by Table VI, 


N = 3.514. P—=Q+/N=s. 2273 and Q+ 4 
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Shewing the Probabilities of the Duration of 
Life, as deduced by Dr. Halley from Obſerva⸗ 
tions on the Bills of Mortality of BRESLAW. 
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T AB LE IV. 
Shewing the Probabilities of Life at Nox TH:- 
AMPTON. See page 255, 256. 


a 
— 


F 


{ Perſons ; Decr, 
"| living, | of Liſe. 
62 187 | 
63 [179 | 
64 171 
65 163 
| 166 155 

7 [147 
68 [139 


Perſons | Decr, | | Perſons Decr. 
"] living. {| of Life. living. [of Life. 


1149350 31 428 
849/127 32421 


[7 


—— 


— 0 3 — — 9 — — — 


S 
NY 
Q 
V 
— 
VO 
Don 
N 
2 
O 


— 
O 
Vow 

OO 

2 
— 
\© 


— 
O © ow OO 0 

\O 

— 

ID) 

GO 

RI 

WO 

0 


{ 


* — — — * A ow * * — * 
— — — — rn e . — — _ 6 8 — — — - — an 1 * " * a 
"2 bu pA erg nr ee rs SEEDS oo ap os 1 — . 5 = 4 2 7 . 2 az 2 ATT. 2 — 3 — . 4 7 — 1 : 2 p — 
— , — c — Way . > ps — — 2 —— Fr rr oe? . 3 — N a RE — - EIS = . PEE ARE SINE : 
— — adveo —— — —— are — . — * — — — — — — - EEC = waz : 2 LP — SLY " : 7 
1 7 3 a. nn EE TIN — I — — —— — 1 ˖ ͤ — "24h ct . = 
n 1 — a _ a : ny , . . A 1 * —_ —_ —_ 
46 i — - — _ 2 — — 22 * — a £ . oo - 


— 
— wee — 
—— EL EEE 27 1 A 
mY — — — ” 


* — 3 


— hv — — * 
r. - 
_ — 2 Os 12 SINE 4. oy — 


— 


— 
— 
— —— — — 2 r 
— — _ — — rr — — 2 5 9 "ITS 888 8 6 — w * * « 9 — — — ry 
: o ö 2 a — por - 2 7 8 — 4 q . — . wor” — 1 - — — A — — — 
: he 4 - _ * * 4 2 * > * i * 8 * hs _ 1 r 3 2 b = 3 A. * — - — — 2 . 2 — I a> Gt — —— - 2 — 
— — — 2 — - — 2— er - — . Cn Pore So > — —— >. — — 22 — — - = —_ —w —— — — - — TD — — . 7 — I 
— 7 — —— —— — 9 — —— — — — - + — 2 — — 2 : 2 — — 2 CT. . 4 1... „„ — 
” n — ——— 2 Ls - 88 — * rer G — — 2 "20 == 2 — = OS — F — E —wß—.. 5 WU on 2 — on > y 
— a — — 2 ag * r 4 — — * - _a_ - W Py da 2 — 2 A 2 * —_ — — 5 . — — — 4 pct — — — 
Fr rr Alt a 7 — 2 . — Fu EIS. 1 HS PTE FRA es : _ — — —— — — — — — InIrIn near anennhoomsognnpnnn 5 — — — 
i . Dare. = 2,0 > ry - — < 1 - -- * Re — — * — ——*Yy — * _———_ 2 * 4 — — "4 ” — F _ — 
* — Si — er” = —— > a 2 * 2 4 * — — —— = — - « wi . 
Ds ian — % ; * — — — 5 
2 * * * ph wc ts < » 
— — —— « 
. - —_— — ——— - 
— . — — . — . . 88 — — — — — ————— ' 
5 5 . - —— — n 3 — = . — — on — 82 
ma —— — . 
: m 


* — 3 
— As — on Ae Re * 
— - 00 a ep — 


+» 
N 
(G'S) 
— 
— 
6 00 0 00 O0 00 0 00 C oOo oO 00 00 00 Co 00 O0 OOO ION eee 
00 © SJ Ix 
— 
= = c 


— 
— 
— — 2 —— 
- — — - 


— 
CO 
TY 
do 
CO 
A co © o c co co co O © O AM mint GO G D oro 
+> 
2 
8 
2 


— 
— 
—— — — 
— — 
ä 


TABLE V./ 
Shewing the Probabilities of Life at Nox wien. 
ee page 250, n 


bee Er 2 r. L I as . bete 
5 118332532 39— 674 9 
i 865160 33 3866 64 [165 | 9 
2 | 705| 6o 34 3806 65 136 9] 
3645 32 33 374 61166 [147 || 9] 
{4 | 613] 23 36 368 6 67 [138 | 9] 
5 | 590] 20 37 362 6 [681299 
|6 | 570] 16 38 356 6 [69 1209 
171554 13 39 [350 | 7/7 111 9 
8541 11 040 343 6 71 1028 
19 539] 9 4 1337 | 64172 | 94 | © 
10 521 7 (42 33ʃ 6 73 808 
Tor 314 643 323 7 74 78 | BY 
12 5080 6 [44 318 7 175 70 8 
liz 502 5 45 ł di | 7 1761 021 7 
14 | 497] 5 146 1394 7 177155] 7 
is | 492] 34% 297 | 7 4781 48 | © | 
16 | 487] 5 48 290 7 179 | 42 3 
17 | 492] 5 49 283 7 ij80 | 37 | 5 
18 477 5 50 276 7 81432 4 
ig | 472] 5 51 269 7 62 284 
20 467 6 [5 262 7 83 24 | 4 
21 | 461] 6 53 255 8 {154 | 20 3 
22 | 455] 64247 868517 3 
23 | 449] 655 239 8 86 143 
24 | 443] 6562318 8711 2 | 
25 437] 6 5% 223 | $ 88 22 
20-4 437 39 42135 8 89 714 2 
27 424 7 59 207 8 90 5 2 
26 | 417] 7 0 99 8% 32 
29 [4100 6 61 191 eee £4 een 
30404 6 62 [183 | 93 1 
FF 
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1 AB LE VI: (a). 


Shewing the preſent Values of an Annuity of 1 J. 
on a ſingle life, according to Mr. De Metvre's 
hypotheſis; and, therefore, nearly, according to 
the probabilities of life at BR ESLAw, Nog wien, 
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and NoRTHAM TON. See p. 2, and p. 262. 
Ae. 3 per Ct. | 34 per Ct.] 4 per Ct. 44 per Ct. 5 per Ct. 6 per Ct. | 
| 8] 19,736] 18,160] 16,791 | 15,595 14,544] 12,7990 
| | 9 19,868 ] 18,269} 16,882 15,672 14, 607 12, 839 
10 19,868] 18, 269 16,882 15,672] 14,607] 12,839 
—— — — —— 
11 19,736 | 18,160| 16,791} 15,595| 14,344] 12,790] 
Bd 19,604 | 18,49] 16,698| 15,517] 14,480] I 2,741 
| 131 19,469 | 17,937 16,604 155437 14,412 12,691 
14 19.331] 17.823 16,508 15,350] 14,342] 12,639] 
15 19,192} 17,707 16,4100 15,273] 14,271 12,586 
16} 19,050 17,588] 16,311 15,189] 14.197] 12,532 
{| 17] 18,905] 17,467 16. 209 15,102} 14,123] 12,476: 
| 18] 18,759] 17,344] 16,105 | 15,015 14-047] 12,419 
119 18,610 17,220 15,999 | 14.923} 13,970 12,361 
200 18,458 17,93 15,891 14,831] 13,891] 12,301 
— — 1 — 3 ⏑—U1§ͤ.ꝗ | | | 
| 21 18,305 16,963 15.781] 14,737] 13,810 12,239 
2218, 148] 16,830] 15,669 14,041] 13,727 12,177 
23| 17,990] 16,696 15,554 144543] 23-042] 12,112 
| 24} 17,827] 16,559] 15.437 | 14442] 13-555] 12,045] 
25 | 17,664| 16,419] 15,318| 14,340] 13:406| 11,97 
26 17,497 | 16,277 15.197 14,235] 134375] 11,908 
27! 17,327 16,133] 15,073| 14,128] 13,282] 11,837 
28 17,154] 15,985| 14,946 | 14,018] 13,186] 11,763] 
29] 16,979 15,835 14,816 13,905 13,088 11,688 
30 16, 8c 15,682] 14,084 | 13,791] 12,988 11,046 
31 16,620| 15,526| 14,549 13,673] 12.855 11770 
32 16,456} 15,367] 14,411 13,553] 12,780] 11,449 
| 33] 16,248] 15,204| 14,270 I 3,430 12,673] 11.365 
(a) This Table is the ſame with Mr. De Mo:vre's Table of 
the values of ſingle lives, publiſhed in his Treazi/e on Lift 
Annuities, and. carried as far as the age of 79 to three places of 


| decimals by Mr. Dorl/or in his Mathematical Repoſitory, vol. H. 
p. 169, . 
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TABLE VI, Continued: 


APPENDIX; 


5 per Ct. 


— —_ 


heel 2 An EP ERR ß, tran Ap gc Pr pane * 


s per Ot. 1. per Ct. 44 per Ct. 6 per Ct 
16,057] 15,039] 14,26 13, 304] 12,562 11,278 
15,864 14,871, 13,979 13,175] 124449| 11,185 
15,666] 14,699] 13,829] 13,044| 12,333] 11,098 
15,465 14,524 13,676| 12, 909 12,214| 11,003 
15,260] 14,345 13,519] 12,771] 12,091] 10,907 
15,08 3] 14,163] 13,359| 12,030| 11,906] 10,807 
14,842 13,978] 13,196 12,485| 1 15837] 10,704 

14,626 13,789 13,028| 12,337 11,705] 10,599 

14, 407] 13,596| 12,858| 12,185] 11,570 10,490 
14,185 13, 399 12,683 12,029 11,431 10,378 
13,958] 13, 199 12, 504 11,870 11,288 10, 263 
13,728] 12,993 12,322 11,707 11,142 10,144 
13,493] 12,784] 12,135 11,540] 10,992} 10,021 
13,2584 12,574 11,944] 11, 368 1,837] 9895 
13,12 12,354] 1,748 11,192] 10, 679] 9,705 
12,764] 12,131] 11,548 11,012 10, 5 15 9,630 
12,511] 11,904] 11,344 10, 827 103348 9,492 
12,255 11,673] 11,135 10, 638 10, 176] 9,349 

2 11,994 11, 437] 10,921] 10,443] 9,999] 9,20, 

11,729 11, 195 10, 02] 10, 243 9,817] 9,049 
11,457] 10, 950 10, 478 10,039] 9.630 8, 891 
11,183] 10, 698] 10,248] 9,829 9,437] 8,729 
10, 902 10,443] 10,014 9,614] 9,239] 8, 561 
10,616] 10,181] 9,773] 9,393 9,036 8,387 
10,325| 9,913] 9,527 9,166 8,826] 8,208 

910, oz9] 9,640] 9,275 3, 933] 8,011] 8,023 
9,727] 9, 301 9.017] 8, 694] 8,389 7-531 
9.419] 9,076] 8,753] 8,449] 8,161] 7,633 
9, 107 8,786] 8,482] 8,197] 7,926| 7,428 
8,787| $,488] 8, 205 7,938] 74684] 73210 
8.462 $8,185] 7,921] 7,672 72435] 0-997 
8,132 7,875 7,031] 2,399 75179] 0.779 

| 66] 7,794] 7-558] 75333] 7-119] 6,915] ©6535 
j 67] 7,459] 7,234] 7,027] 6,831] 6,643] 6,294] 

| 7,099] 6,902 £,714| 6,534] 6,302] 6040 

6.743] 6,365] 6,394] 6,230} 6,073] 5-779 
5378 6,2191 6,065 | 5,918 $3775 $559 
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TABLE VI. Continued. 
Ige: | 7 per Cr. 737 per Te. I per Ut. "at per Ct. 5 per ct. 6 per Ct. 
| 7! | 0,008 | 5,865 | 5,728 | 5,596 | 5,468 |. 5,228 
72 5˙53 55 | 5.383 | 5265 | 5-152 | 4.937 
73 | $3246 | 535136 | 5,029 | 4,926 | 4.826 | 4,636 
74 | 43354 | 4,759 |. 4,666 | 4,576 4,489 4.324 |þ 
75 | 4+453 | 49373 | 45293 | 44217 4,143 | 4-000 | 
76 | 49040 | 3978 | 3.912 | 3,847 | 3784 | 3664 | 
77 3632 | 3-575. 3,820 | 3,407 | 3415 3.315 
78 | 3207 | 33163 | 3,111 | 3,076 | 3,034 | 2,953 
79 | 2,776 | 2,741 | 2,707 | 2,633 | 2,641 | 2,578 
80 | 2,334 | 2,309 | 2,284 | 2,259 | 2,235 | 2,188 
$1 |} 1,886 | 1,867 1,850 1,332 | 1,816 1783 
82 | 1,429 | 1,411 | 1,406 | 1,394 | 1,384 | 1,362 
838,961 | 0.955 | 0,950 | 0,943 | 0,937 | 0,925 
84 | o, 484 | 0,483 | 0.481 | 0,479 | 0,476 | 0,472 
| 35 | 0,000 F 0,000 | 0,000 | O, ooo 1 0,000 | o, 00 
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TABLE VI. 


Shewing the Value of an Annuity on the joint con- 
tinuance of two lives, according to Mr. De 
Moivre's Hypotheſis ; and, therefore, nearly ac- 

cording to the probabilities of life at BX ESLAw, 
| Norwicn, and Nox TRHAM TONY. See Eſſay II. 


232 2 | 28 7 72 | es | | 
23122 2 2 2 

57 32 38 13 
e 


10 | 15.206 | 13.342 | 11.855 | 
1 15 | 14.878 | 13.093 | 11.661 
i | 20 | 14.503 | 12.808 | 11.430 
1 | 25 | 14-074 | 12.480 | 11.182 | 
10 | 2o | 13.585 | 12.102 | 10.884 | 
. '35 | 13.025 | 11.665 | 10.537 
-40 | 12,381 | 11.156 | 10.128 
45 | 11.644 | 10.564 | 9.646 | 
- 5O | 10.796 | 9.871 | 9.074 
55 | 9.822 | 9.059 | 8.391 | 
| 60 8.704 | 8.105 7.572 
I 65 | 7-417 | 6.980 | 6.585 | 
1 70 | 5.936 | 5.652 | 5.391 | 
| 15 | 14.574 | 12.860 | 11.478 | 
1. 420] 14-225 | 12.5902 | 31.206 
| 25 | 13.822 | 12.281 | 11.022 
| | 30 | 13.359 | 11.921 | 10.736 |} 
35 | 12.824 | 11.501 | 10.402 | 
15 | 40 | .12.207'| 11.013 | 10.008 | 

| | 45 | 11.496 | 10.440 | 9.541 | 
: | | 59 | 10.675 | 9.767 | 8.985 | 
| 55 | 9-727 | 8-975 | 8.318 
| { 60 | 8.632 | 8.041 | 7.515 
=» 65 | 7-377 | 6-934 6.544 
| :o {70 | 5-932 | 3623 5-364 | 
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TABLE VII. Continued. 


Age of the 


20 


| 25 


30 


youngeſt. | 


Age of the 
eldeſt. 


—_— 


Values at 3 
per Cent. 


Value at 4 
per Cent. 


— 


| 


I 3.098 


12.594. | 
12.008 


11.325 
10.536 


| * 9.617 


8.549 
7.308 


_5.868_ 


13.904 
13.531 


| 


13.192 
12.794 


12.333 
11.776 


11.130 


10.374 


9.488 


8.452 
7.241 
5.826 


n 


12.434 
I2.010 


11.502 


10.898 
10.183 


9.338 


8.338 
7.161 
5-717 
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324 APPENDIX. 
TABLE VII. Continued, 
3613: oy {| Is 5 
F 
A 
35 | 11.632 | 10.530 | 9.600 
40 | 11.175 | 10.157 | 9291 
3545 | 10.622 | 9.702 | 8.913 
| 52 | 9-955 | 9-149 | 8.450 
25 | 9-156 | 8.476 | 7.879 | 
60 | 8.202 7.058 | 7.172 
I 657.066 | 6.662 | 6.294 
—| 70 | 5-718 | 5.450 | 5.203 
40 | 10.777 | 9.826 | 9,014 
| 45 |. 10.283 | 9.418 | 8.671 | 
| 40 50 9.677 | 8.911 | 8.244 
_-.-1 35 | 8.936] 8.283 | 7.710 
bo | 8.038 | 7.510 | 7.039 
| 05 | 6.951 | 6.556 | 6.198 
i. 170 |. 5-046 | 5.989 | 65.141 
| | 45 | 9-863 | 9.063 | 8.370 
| 50 | 9.331 8.019 | 7.987 
45 | 55 | 8.662 8.044 | 7.500 
bo | 7.831 7.332 6.875 
656.807 | 6.425 | 6.080 
———|LL_|_5:550_| 5-300 | 5.063 | 
_ | 50 | 8.892 8.235 | 7.060 
|__| 55 | $312 |-7.-738 | 7.230 
{ 50 | 60 | 7.568 | 7.091 | 6.664 
| 05 | 6.623 6.258 | 5.926 
— 2.442 |_ 5-193 4.964 
1 55 | 7-849 7-332 6.873 
| 55 | 60 | 7.220 | 6.781 6.386 | 
65 6.379 | 6.036 . 
— 234 
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326 APPENDIS. 
TABLE. VIII. 

Shewing the Probability of the Duration of Life in 
Loxpon, deduced by Mr. Simpſon from obſer- 
vations on the pills of mortality in Lon bo for 
10 years, from 1728 to 1737. 

„er l e dl Lt. 

0 10001320 27 321 6 54 135 N 
| 1 | 6801133 28318 7 55 1296 
2 547] 51 9 308 7 6 23 6 
3 | 496] 27 30 [301 | 7 7 17 5 
| 4] 469] 17 ||31 294 7 p56 [412 5 
5 | 452] 12 32 [287 | 7 (59 1075 
| 6 | 440] 10 (33 [280 7 60 102 5 
17] 430] 8 [134 [273 | 7 [6197] 5 
84 422 7 1135 266 7 62 92 1 
| 9 | 415] 5 36 [259 7 [63875 
lio | 410] 5 37 252 7 104 1 82 1 5 
it | 4os| 5 (38 [245 8 [65 77 5 
112 400 5 1139 [237 8 66 | 72 5 
13 | 395] 5 [40 1229 7 N67 | 67 5 
[14 | 390] 5 ((A 222 8 1108 | 62 | 4 
i5 | 385] 5 [42 [214 8 [69 | 58 4 | 
16 | 380] 5 1143 [200 | 7 %o | 54 | 4| 
17 | 375] 5 4499 | 7 7 | 50 | 4 
18 | 370] 5 45 [192 7 % 46 4] 
19 | 365] 5 46188 7 [173 42 | 3 
20 | 360] 5 1147 j178 | 7 74 | 39 3 
21 | 355] 5 48 [177 | 6 [7s | 36 | 3 
22 | 350] 5 49 [165 6 [176 33 3 
23 | 345] 6 50 [159 | 6 77 30 3 
24 2391 © [151-1853 | -6 7827 2 

25 | 333] 6 52 147 | 6 79235 

26 327 6 53 [41 6 | 

. 
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TABLE K. 
Shewing the ExpeZatiens of Life in LonDon, ac- 


cording to the preceding Table. See Mr. Simp- 
ſon's Select Exerciſes, p- 235. 


6 4 


Age. Expectation. | Age. 94 Expectation. 


»> 
3 
* 


Expectation. | 


1 | 27 [24.6 55 | 14.2. 
2..1---- 28.0 29 | 24-3  5$& | gs 
3 34.0 || 3o | 23.6 37 729-4 

4 |: 35-0 11 30 E240 ITT 1401 

5| 360 {| 32 | 247 , 
6 |: 360 :1| 23 |. 243 1} $0 ]-.34-4 
7.] 35.8 || 34 | 21.9 || 6: 12.0 

8 | 35.6 35 21.3 [5211.6 
bn 09+} 23,94 | 
10 | 34.8 37 | 267- | 0x} 10.8 | 


111 24-2 38 1]. 20.7 {1:05 1] 10:5 
1 „ 296 | 199 I 66 1. 16.r- | 
13] 33-1 j| 40 | 19.6 || 67] 9.8 


+ $8:4 268 41 | 19.2 || 68 9.4 
| 15] 31.9 || 42 | 18.8 69 9.1 , 
(16 | 31.3 || 43] 18.5 || 70 | 8.8 | 
17 30.7 44. 18.1 || 71 8.4 
18 | 30.1 || 45 | 17:8 || 72 9.1 
1929.5 46] 17.473 78 
#20 1.29.9 ä.! 1590 1.744 - 75-5 
[21 | 28.3 48 |. 26.7 [| 75 7.2 
1.27 |} -297.7 W409 | 16:3 76 6.8 | 
23 | 275.2 [|| 160 77 6.4 | 
24 | 206.0 --1]-53-| --$6:6 78 |. 6.0 
'25 |. 26.1 „ 15:2. 179-145 
26 | 25.6 140 % 30 
27 1 25-1 11-54 |: 14-5 3 


TABLE X. 


She wing the Value of an Annuity on One Life, ac- 
cording to the probabilities of life in Loxpoy, 
See Mr. Simpſon's Select Exerciſes, p. 260, 


142222] 22l 22262 2 222 
281428142 8 2812 2 Q 28 282 8 
2333665 
2 8 E „ . K . 
n Een SE ee 
Deer 
| 6118-8[:6.2]14.1]} 31]:4 8012.91 1.45610. 10 g.1] 8.4 
7118.9116.3[14.2|| 32[14.0112.7|11.31|57] 9.9! 8.9] 8.2: 
8119.0110.4|14.3]| 33]14-4112-6[11.2|| 58] 9.6| 8.7] 8.1 
919.0016. 414.3 3414. 212.411. 6 50 9 4 8.6 8.0 
1019.00 6. 414.3035014. 1012. 3010.9 60 9.2 8.4 7.9] 
1119.016414. 3 3043.12. 10 861] 8.9] 8.2] 7.7 
218.916.314.237 13.71 1.910.662 8.7 8.1] 7.6 
318.716.214. 1 3813.51. 810.563] 8.5 7.9] 7.4 
1418.5 16.0014. 0 3913.31 1.610.464] 8.3 7.7 7.3 
15018. 315.8013. 940013. 211.5 10.365] 8.0 7.5 7.1 
16018.1/15.6013.7 4/13. 0011 470.2 66] 7.8] 7.3] 6.9 
(17]17.9115.4/13-5[42/12.8|11 210.167 7.6 7.1] 6.7 
18117.6115.2[13.4||43}12-6{11.1110.0}} 68} 7.4} 6.9! 6.6 
1917. 415. 001 3.24412. 5 1. 0 9.9||6g] 7.1] 6.7; 6.4 
20017. 214. 8013.0 4512. 310.8 9.8 [70 6.9 6.5 6.2 
2117. 0014.71 2.940012. 110.7 9.7 [71 6.7] 6.3 6.0 
2216. 8014.5 12.7 [4711.9 10. 5 9.5 720 6.5 6.1 5.8 
2316. 514. 3012.6 4811.806104 9.473] 6.2 5.9} 5.6 
24,16. 3014. 112.4491 1.610. 2 9.374 5-9 5-b 5.4 
25116.1/14.0[12.3|| 50[11.4/10.1| 9.275] 500 5-4' 5-2 
26015. 9013. 8012.105111. 20 9.9] 9.0 | 
27115.6/13.6|12.0|]|52/11.0; 9.8] 8.9 | 
28115.4|13-4|11-8||53/10.7] 9.6| 8.8 | 
29 18 54 10. 5 9.4 8.6 
93.8.5 
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TABLE XL 


Shewing the Value of an Annuity on the joint con- 
tinuance of 'Two Lives, according to the proba- 


bilities of life in Lonpon, See Mr. Simpſon's 


Select Exerciſes, p. 266, 
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FRY FR ee 5 
10 14. 713.0011. 6 20 12.811.310. 1 
15.614.312. 711.3 25 12.2 10.8 9.7 

20 13.8 12.2 10.8 1 30 I1.6 10.3 9.2 
23 13.111.610. 2 35 10.9 9.8 8.8] 
130 [42.3 10.9 9.7 40 10.2 9.2 8.4 
1035 11.510.291 20] 4 58.6 7.0 
40 [10.7] 9.6 8.6] $44 38 8.0 5 
45 [19.0] 9.0] 8.1 558.1 7.5 6.9 
50 | 9-3] 8:4}. 7-6]] 160] 7.4] 6.9] 6.4 
55 | 8.6] 7.8] 7.1 1656.7 6.3] 5.9 
60 7.8 {+2 6.6 70 6.0 5.7 544 
656.9 6.5 6.1 75 3.2 5.0 4.8 
| 70 6.1 5.8 5.54(— — — — — 
75 5:3] 5-1] 4.9 25 [11.80 10.5 9.4 
— — — — 30 11.310. 10 9.0 
15 [13 912.311. 0 35 [10.7 9.6 8.6 
20 [13.3 11.8010. 5 40 0.00 9.1] 8:2 
25 12.611.210. 45 9:4 8.5 7.8 
| * f | 
30 [11-9110-01 9:51} 250 8.7] 7.9/7.3 
35 [11.2]10.0j 9.0 558.0 7.4 6.8] 
40 [10.4] 9-4| 85 | 60 | 7.3 6.8] 6.3 
15145 9.6 8.81] 8.0 65 6.6 6.2 5.8 
- 9 uy 7˙5 70 5.9] 5.6 5.3 
8.2 7.6 7.0 
60 7.5 7.0 oy 1 . 2 
65 6.8 6.4 6.0 30 10.8 9.6 8.6 
70 | 6.0] 5.7] 5.40 30] 35 10.3 9.2 8.3 
| 75 | 5-2] 5.0 4.8 40 9.7] 8.8] 8.0] 
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Shewing the Probabilities of Life in Loxpon, on 


the, ſuppoſition, that all who die in Lonpon 


were born there. Formed from the Bills, for 
10 years, from 1759 to 1768. See p. 245. 


Perſons cr. | | er os Dece. | ' Perſons | Decr, 
| ages. [10708 45 Lifs Ages laing. = en 5 Liſe. | 
o [1000[240 [[31 [404 9 (62 132 7 
1 | 760] 99 32 [395 | 963 125 7 
2 |. 661] 42 [133 1386 | 9 (64 [118 | 7 
| 3 | 619] 29 [34 [377 | 9 ||65 j11t | 7 
4 | 590 21 |[35 [368 9 [66 [104 | 7 
5 569 11 36359 9 67 [97 | 7 
6 | 558] 10 37 [359 | 9 68 [90 | 7 
|7 | 548] 7 |[38 [341 | 9 jj69 | 83 | 7 
18 | 541] 639 332 10 % 76 | 6] 
19 | 535] 5 %% [322 | 10 7 70 © 
tlio | 530] 4 [41 [312 | 10 [72 | 64 | 6 
11 526] 4 |[42 30210 j[73 | 58 | 5 
12 522 443 [292 | 10 174, | 53 | 5 
13 | 518] 3 [44 |282 | 10 175 | 48 | 5 
14 þ 515} 3 (42 [272 | 10 [76 43 5 
13 512] 3 [46 [262 10 [[77 | 38 | 5 
16 | 509]. 3 [47 [252 | 101178 33 4} 
[17 506 3 1148 242 9 79 | 29 4 
18 | 503] 4 49 233 9 80 25 | 3 
19 | 499] 5 (50 [224 | 9 081 22 3 | 
20 | 494| 7 [51 [215 | 9 [82 | 19 | 3 
21 | 487] 8 ][52 [206 | 8 [83 | 16 | 3 | 
22 | 479] 8 (53 [198 | 8 84 13 | 2 
123 | 471} 8 4 [1990 | 7 [85 | 11] 2} 
[24 | 463] 8 535183 7866 9| 2 
[25 | 455] 8 1156 [176 | 7 187 | 7 2 
26 | 447] 8 [57 [169 7 [88 5 | 2 
27 | 439] 8 1158 [162 | 7 [89 4 I | 
28 | 431] 9 9 [155 8 % 31 
129 | 422] 9 [60 [147 | 8 | 
[zo | 4x3] 9 61 1139 7 | 


— 


10 
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Shewing the true Probabilities of Life in London 
| till the Age of 19. See p. 240. 


Age. — lir- | Decrements 
| © | 750 | 240 
| = | z10,, | 99 
3 411 | 42 
3 | 369: | 29 
14340 21 
CC 
6 308 10 
8 1 291 6 oj 
| 9 | 285 S1 
IO 280 4 
11 276 1 
12 272 4 
I3 | 268 3 
14 265 "or 
I5 | 262 2-1 
16 | 259 3 
17 | 256 3 
18 | 253 4 
19 | 249 
120 | 494 
21 | 467 | 
| | Lc. | - &c. © 
1 T he numbers i in the Gecnd * to be cons 
| tinued as in the laſt Table. 
1 


[ 
1 
. | 1 
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TABLE XIV. 1 
22 the true Probabilities of Life in Low pox 0 
for all Ages. Formed from the Bills for 10 years, 1 
from 1759 to 1 See p. 231. 1 
ier of Life. e NE Bil! 
o 1518 486 [31 [404 | 9 ||62 132 7 "KS 
1 [1032[200 [32 [395 9 (663 1238 7 Wil | 
| 2 | 832] 85 ||33 386 9g 65 118 | 7 [0 
3 | 747] 59 (34 377 5 111 1 
3 6580 42 * 366 - 66 104 4 Fl ö 
5 | 646] 23 136 [359 9% 97 7 Fl 
+ 6 623 20 [37 1350 | 9 68 +90 | 7 1 
| 7 | 603] 14 38 1341 9 669 | 83 7 | 
| 8 | 589] 12 [39 33210 7/076 6 
'9 | 577] 10 [40 [322 | 10 [7170 6 
Jio | 567] 9 [41 31210 72 64 6 | 
| | 558] 9 42 302 | 10 [7358 5 
12 | 549] 8 [43 [292 | 10 74 533 5 
13 | 541] 7 [44 [282 | 10 [75 | 48: | 5 
14 | 534| 6 [45 [272 10 [70 | 43 | 5 | 
15 | 528] 6 ||46 262 10 [77/38 5 | 
16 | 522] 7 [4% [252 | 10 78 33 4 
1 1,535] 7.4.48 1242 | 9.11791,29 | 4 
18 | 508] 7 49 233 9 80 25 3 
193010 7 30 [224 | g [8122 3 
2434 7 51 3 9 [82119] 34 
21487] 8 [52 [206 | 8 83 | 16 3 
22 | 479] 8 ||53 [198 | 8 [84132 | 
123 | 471] 8 ||54 190 | 7 83 11 2 | 
[24 | 463] 8 55 [183 | 7 6 9 2 
125 | 455] 8 || 56 [176 7 [157 7 2:4 
12® | 447] 8 [57 %%% | 7 1188 | 5]. 2; 
[27 | 439] 8 [58 [162 89 4| 1 | 
28 | 431] 9 39 [155 8 [990 | 3] 1 | 
.129 | 422] 9 60 [147 3 | 
5 413] 9 061 39 7 | | 
BZ 13 1 3 
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OBSERVATIONS 


0 N 
T AB L E s I. and II. 


HESE Tables may be met with in 
moſt of the books that treat of com- 
pound intereſt and annuities ; but there has 
been, in this work, ſo much occaſion for re- 
ferring to them, that it was neceſſary to fave 
the reader the trouble of en to other 
books for them. 
The 2d, zd, 4th, &c. numbers in the Second 
Table, are 5 the ſums of the firſt 2, 3, 
4, &c. numbers in the Firſt Table. This 
Table, therefore, is the foundation of the 
Second; and, indeed, of all the common 
tables of compound intereſt; ; and, with the 
- help of it, almoſt all the queſtions in com- 
pound intereſt may be eaſily anſwered, 
The following ſpecimen of this may, I 
think, be of conſiderable uſe, =. 


QursT1ON I. To what Jum or Ae 
4 will any given ſum or annuity, now to be 
“ laid up for improvement, at a given rate 
«© of compound intereſt, increaſe, in a given 
« number of years? A 

N- 


AxswER. Divide the given fam or an- 
nuity by the value of 14. payable at the end 
of the given number of years, and the 7 
tient will be the anſwer. 

Example. Let the given ſum be 500. and 
the given time 18 years. The rate of intereſt 
4 per cent. — The preſent value, at 4 per cent. 
of 17. payable at the end of 18 years is, by 
Table I. .4936; and 504. divided by this 
value, gives /. 101.2906, or 1011. 55. the /um to 
which 50. will increaſe in 18 years. In 
like manner; 2/. per annum, the firſt payment 
of which is to be made a year hence, 
will increaſe (intereſt ſuppoſed the ſame) in 
18 years, to an annuity of 1.4.05: for 20. 
the given annuity, divided 7 4936, gives 
495. or 4. 15. 


QuesTiON Tk *. To what . will a 
given annuity amount, in conſequence of 
being forborn and improved, at a given 
« rate of compound intereſt, for a given 
e number of years? | 


c 


* 


c 


"a 


Answer. From the increaſed annuity, 
found by the laſt Queſtion, ſubtract the given 
_ annuity ; and multiply the remainder by the 
PERPETUITY, and the product will be the 
anſwer, 

Example, 2/. per ann. improved at 4 per 
cent. compound intereſt, will, by the laſt 
Queſtion, increaſe, in 18 years, to J. 4.05 per 
ann. 21, ſubtracted from 4.05, leaves 2.05, 

which, 


which, aaiclie } oP 2 55 the perpetuity, gives 
J. 5 1.25, or 511. 50, the amount in 18 years, 


In the ſame manner it may be found; that 


10. per ann. (intereſt being the ſame) will 
amount, in 41 years, to 998 J. 
It ſhould be remembered, that the PER= 


PETUITY is 33.33,—20.57,—25—20,—0r 
16.666, according as intereſt is reckoned at 


Z-—3z>—4,—5 or 6. per cent : And that the 
annuity meant in all theſe Queſtions is an 
annuity, the firſt payment of Which! is to be 


made at the end of a Fes 


& * 
441 71 


3 III. % To what e 


years will a given ſum or annuity increaſe 


« to another given ſum or annuity, in conſe- 
mquence of being improved at a Aren; rate 


cc of intereſt ?” 


Answer. Divide the original 2 or an- | 


nuity by the increaſed ſum or annuity; and 


look for the guotient, or the number neareſt 
to it, in Table I; and the number of. years 


correſponding to it will be the anſwer. 


Example. Let the Jum be 5010. The in- 
creaſed ſum J. 101.29. The rate of intereſt, 


4 per cent. The former ſum divided by the 


latter gives. 49 36, which ſtands oppolite in 
the Table to 18 years, or the time in which 
50. will gain the required increaſe, In 


like manner, it may be found, that 18 years 
is the time in which 2 L. per ann, will rs 5 


to J. 4. o per ann. 


QuesTion 


cc 
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Aren IV. « In what time will any 


« given annuity amount to a given ſum, in 
« conſequence of being forborn and im- 


« proved, at a given rate of compound in- 


« tereſt? 


Axsw R. Divide the given /am to which 
the annuity muſt amount by the PERPETVU- 
1TY. Add the given annuity to the quo- 
tient; and by the quotient fo increaſed, di- 
vide the given annuity ; and this ſecond quo- 
tient, found in Table I. will ſhew the an- 
ſwer. 


ExaAM LE. A perſon owes 1000/7. and 
refolves to appropriate 101. per annum of his 
income towards diſcharging it. In what 
time will fuch an appropriation, in conſe- 
quence of being improved at 4 per cent. 
amount to a ſum equal to the debt 
1000 J. divided by 25 gives 40/. 1o/. added 
to 40/. makes 501; and 101. divided by 50/. 
gives .2000, which in the Table ſtands op- 
polite to 41 years, the required time. 


In the ſame manner it will appear, that 


the ſame annuity, if improved at 5 per cent. 
will amount to 1000 J. in 37 years. 


QuesTIon V. © In what time will a 
& given principal be annibilated, by taking 
* out of it, at the end of a year, a given ſum, 
* and after that, the ſame ſum annually, to- 
© gether with its growing intereſts ?” 


2 Ax- 


— 
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ANsw ER. In the ſame time plainly in 
which an equal annuity would amount to the 
given principal. ES 58 
A perſon, therefore, poſſeſſed of 10005. 
capital, bearing intereſt at 4 per cent. would, 
by Queſtion IV. reduce it to nothing in 41 


years, by taking out of it 104. the firſt year, 


and as much more every following year as 
would be neceſſary, together with the intereſt 
of the remaining capital, to make his annual 


income conſtantly 50 1. 


Remark. The ſum to which a given 


annuity will amount in a given time, is the 


ſame with the value of an annuity for the 


given time, equal to the given annuity in- 


creaſed by the yearly intereſt of the amount. 
That is, 1000 J. is the value of 50/. per ann. 


for 41 years, at 4 per cent: And the ſame 


ſum is likewiſe the value of 60/. per annum, 
for 37 years, at 5 per cent. The reaſon is 
plain: 1000/, it has appeared, would, in 


_ conſequence of being put out to theſe dif- 
ferent rates of intereſt, be juſt ſufficient to 


pay the annuities. 
I have been the more explicit in theſe rules, 
becauſe they. point out a very eaſy method 
of deducing and examining all I have ſaid, 


in different parts of this work, and particu- 


larly in Chap. III. concerning the inereaſe of 
money at intereſt, ] will juſt mention one 
inſtance. 


6 8 400, 000 /. 


Oi Hands boom a 8 


f „ e on „ 


. 
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ner ſuppoſed. in Queſtion IV and V. would 
annihilate 55 millions, bearing intereſt at 5 
pen cen. in i eas. LL 
In 1716, when the,fnking fund was eſta- 
bliſhed; the public debts were near this ſum, 
and bore 53 per cent. intereſt. This fund then, 
had but 400,000/7. of it been inviolably ap- 
plied to the annihilation, of the public debts, 
would, in 1758, have diſcharged all the debts 
contracted before 17106;—— And it may be 
further found very eaſily, by the anſwer to 
. Queſtion IV. that had it been ſuffered to go 
on in its operation, and been applied, nce 
1758, to the redemption of only 3 per cents 
at par, it would by this time have diſcharged 
104 millions; and ſeven years hence, 140 
millions, — The affertion, therefore, in 
page 164, is ſtrictly true. But the following 
proof of that aſſertion will, perhaps, be more 
clear and ſtriking, | | 
Suppoſe an annuity of 400,000/7. begin- 
ning in 1716, to have been applied till 1730, 
to the annihilation of debts bearing intereſt 
at 5 per cent; from 1730 to 1748, to the 
annihilation of debts bearing intereſt at 4 per 
cent. and from 1748 to 1771, to the annihi- 
lation of debts bearing intereſt at 3 per cent. 
In the firſt of theſe periods the annuity would 
have increafed to 800, 00 J.; in the ſecond, to 
1, 600, 00 J.; in the 44ſt, to 3, 200, oo0 I. — 
In the preſent year, therefore, tlie nation 
| # HE might 


* 
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might have been eaſed of above hes millions 
er annum in taxes. And; at the ſame time, 
(ſuppoſing all the ſame meaſures taken in 
other reſpects) it would have enjoyed that 


very /inking fund it now has; and no detri- 


ment could have ariſen to the public, from 
any applications of it to current expences. 


As Jam now again on the national debt 
I will beg leave to add the following proof 


of another obſervation on this ſubject, in 


page 140. 3 W 8 
The diſburſements, on account of any loans, 
will be the ſame, whatever different intereſts 
they bear, ſuppoſing a proviſion made for 
diſcharging the principal, by applying to that 
purpoſe ſurpluſſes bearing to one another the 
{ame proportions with thoſe intereſts. + 


For Example. Let a million be borrowed 


at 3 per cent. and let a fund be charged with 
it, which brings in 6s. per cent. per annum 
more than the intereſt ; or 34,0007. Inſtead 
of 30,000/7, per amum. This ſurplus, ap- 
plied in the manner I have explained, will 
annihilate the principal in 81 years, as may 
be gathered from Queſtion V. At the end 
of this time, the diſburſements on account of 
the loan will be 33,0007. multiplied by 813 
that is, 2,67 3,000. „„ 
Let us again ſuppoſe a million borrowed 
at 6 per cent. and let a fund be charged with 
it producing a ſurplus of 125. per cent. per 
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annum. Such a fund, beſides paying the in- 
tereſt, will diſcharge the principal in 41 
years; and the diſburſements on account of 
the loan, will be 66,0007. multiplied by 41; 
that is, 2, 700, oo0 J. or very nearly the fame 


with the diſburſements on account of an 


equal loan at 3 per cent. 

It appears, therefore, agreeably to the ob- 
ſervation to which I have referred, that were 
the public, in raiſing money, to adopt the 
plan I have propoſed, it would be of little 


conſequence what intereſt was given for 
money. The practicability of ſuch a plan 


is ſelf-evident, for it cannot be leſs eaſy to 
of a debt, than the ſum itſelf : and this plan 
requires no more,— One particular advantage 
attending it, already hinted, I will beg leave 
here to repeat. By keeping the /ocks ſteadily 
at or near par, that fluctuation in them would 


be in a great meaſure prevented, which now 


produces ſo many evils; and which, with 
the aid of annual lotteries, will, IT fear, in 
time, ruin all honeſt induſtry, and turn us 
into a nation of ſharpers and gamblers, 


apply the interęſt of a ſum, to the payment 
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3 


an torn ar finding 53 the Ya 
Turs of — JoinT Livzs. 
of given Ages, by aber VII. 


F both the ages are given m the Table, 
the value wanted will -be found, imme- 
diately by inſpection 
If the ages are not given in the Table, it will 
be beſt to proceed in the following manner. 


Suppole the rate of intereſt 4 per. cent. and 


the propoſed ages 40 and 66.——lIt will 
appear, from inſpecting the Table, that the 
value ſought would be 6.556, were the age 
of the elder life 65; and 5.383, were it 70. 
Since, therefore, it is 66, the value muſt be 
the „rt of four arithmetical means between 
6.556 and 5.383, or 6.322. — For the 
ſame reaſon, had the age of -the elder been 
68, the value would have been the 3d arith- 
metical mean between 6.556 and 5.383, or 
5.8 54. — In like manner, were the propoſed 
ages 43 and 65, the value would be the zd 
arithmetical mean between 6.5 56 (the value 
of two joint lives whoſe ages are 40 and 65) 
and 6.425, ( the yalue of two joint lives 
_ - whoſe ages are 45 and 65) or 6.478. 

Again, Let the ages be 43 and 66. That 
is, let it be ſuppoſed, that neither of the 
propoſed ages is given in the Table. 

31 values 1 to the ages 


Jer and Tk e 46.200 . 


The 
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The value, therefore, correſponding to the 
ages 43 and 66, muſt be the zd mean be- 
tween 6.322 and 6.200, or 6.250.—— _ 

N. B. The 1ſt, 2d, zd, and 4th of four 
arithmetical means between two numbers 
are found by ſubtracting 4, 3, 3, and 2, of 
the difference between the two numbers, from 
the greateſt of them. 

Thus. The difference between 6. 5 56, 
and 5. 383, i is 1.173. One fifth of this dif- 
ference is . 234; which, ſubtracted from 
6.556, leaves 6.322; the firſt of 4 means 
between 6.556 and 5.383. In like man- 
ner; the difference between 6.322 and 6. 200 
1.122. One fifth of this difference is .024 ; 
and, therefore, three-fifths of this difference 
1s . 072, which, ſubtracted from 6.322, leaves 
6.2 50, the third arithmetical mean between 
6. 322 and 6. 200. 

In order to avoid trouble, if the ages are 
nearly equal, a year or two may be added to 
the leaſt, and as much ſubtracted from the 
greateſt; and the value taken by inſpection. 
But if one of them much exceeds the other, 
it will in general be ſufficient to take the 
neareſt number in the Table for the leſſer. 


The mean between the values at 3 per 
cent. and 4 per cent. may be taken for the 
value at 3+ per cent. without any error of 
conſequence. And the like may be faid of 
the values at 4+ per cent. 


2 4 The 
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OY 3 Ange of two lives is 
found by ſobtracting the value of the wine 
lives from the ſin of the values of the two 
Angle lives. Thus, the values of two 
fingle lives, whoſe ages are 25 and 30, are 
by Table VI. (intereſt reckoned at 4 per 
cent.) 15. 31 and 14.68. The ſum of theſe 


two values is 29.99; the value of the joint 


lives, is (by Table VII.) 1 1.46; and this va- 
lae, kubtra Red from 29.99, gives 18.53, or 
the value of an annuity on the — of the 
two lives. a 

The wide of to joint lives being given, 
the value of three joint lives may be found by 


the following rule, taken from Mr. Samp/on's 


Select Exerciſes, page 279. 
Let A be the youngeſt, and C the eldeſt 


ol the three propoſed lives. Take the value 


of the two joint lives B and C, and find the 
a ge of a jingle life D of the fame value, 
Then find the value of the joint lives A and 


D, which will be the anſwer. 


"ExaMPLE. Let the three given ages be 
25, 30, and 40, and let the rate of intereſt 
be 4 per cent. Then the value of the two 
oldeſt joint lives B and C, will (by Tab. VII.) 


be 10.428, anſwering, in Tab. VI. to a ſingle 


life D of 54 years of age. And the value of 
the joint lives A and D, which is 8.91 


year's purchaſe, will be the value ſought. 
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SECOND EDITION 


Treatiſe on Reverſionary Payments, &c. 
4 CONTAININ 0 


Additional OBsERvATioxs and TABLES, 


OINCE the publication of the firſt edi- 
10 tion of this work, I have had the plea- 
ſure of reading an ingenious memoir on the 
ſtate, of population in the Pais de Vaud, a 
diſtrict of the province of Bern, in Switzer- 
land. The author of this memoir is Mr. 
Muret, the firſt miniſter at Vevey, a town 
in that diſtrict, and Secretary to the Oecono- 
mical Society there. It forms the firſt part 
ol the Bern Obſervations for the year 1766; 
and a good abſtract of it may be found in the 
69th article of a work entitled, De re Ruſtica, 
or the Repg/itory. It contains an account of 
many facts which appear to me curious and 
important; and which confirm the obſerva- 
tions 


tions I have made in the firſt and fourth BC. 
fays in this Treatiſe. — Some of theſe facts I 
will here beg leaye to recite. = 


In the firſt Eſſay I have afferted, that there 
is a much greater difference between the pro- 
babilities of life in great tons and in country 
pariſhes, than is commonly ſuſpected; and, as 
one proof of this, I have obſerved, that tho 
in London the greateſt part of the natives die 
under three. years of age, in the country the 
greater part live to marry. Mr. Muret's Ob- 
ſervations and Tables give a diſtinct demon- 
ſtration of this, by ſhewing, that in the pro- 
vince of Vaud, the greater part of the inha- 
bitants live many years beyond the age of 
maturity. — But to be a little more explicit. 
The diſtrict of Vaud, in Switzerland, con- 
tains 112,951 inhabitants of all ages; 25,778 
famihes ; 38, 328 martied perſons; and the 
annual medium of births, for 10 years before 
1766, had been 3155; of weddings, 808; of 
deaths, 2504. — It appears, therefore, that 
|! the married are very nearly a third part of 
4 the inhabitants, that the number of perſons 
to a family is 4; and that one in 45 of the 
inhabitants die annually.' It may be further 
learnt, by dividing half the number of the 
married, by the annual medium of wed- 
dings, that the exhectation of marriage in this 
country is 23 years and Z ; and, from the 
proportions af the births, weddings, and 
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deaths (a), that the greater part of thoſe 
who are born live to marry. But of this fact 
there is, I have juſt intimated, a more par- 
ticular and diſtinct proof. — From a Table 
given by Mr. Muret, of the rate of human 
mortality in this country, derived from re- 
giſters kept in 43 pariſhes, of the ages at 
which the inhabitants die, it appears, that 
one half of all that are born live beyond 41 
years of age. — The examination of this Ta- 
ble will, undoubtedly, be a gratification to 
the reader; and, therefore, I have choſen to 
make it a part of theſe additions. I have 
alſo here given the Table referred to, in p.192 
and 264, of the probabilities of life in the 
pariſh of Holy-Crofs, near Shrewſbury ; and a 
third Table, which I have formed from a re- 
giſter in Szſinileh's works, of the ages at which 
the inhabitants of a country pariſh in BR awn- 
DENBURGH died, during 50 years; or from 
1710 to 1759.—1 have further thought pro- 
per to add, as contraſts to theſe Tables, two 
'Tables exhibiting the probabilities of life at 
VIENNA and BERLIN. — The following ob- 
ſervations concerning theſe Tables thould be 
attended to. „„ 4 3M 
The Table for the country of VAup, tho' 
it gives the probabilities of life in its firſt 
ſtages very high; and, at ſome ages, more 
than double to the probabilities of life in 
great cities; yet, certainly, gives them too 


(a) See the note, page 104, &c. 


p 5 low. 
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low. For, firſt, it has juſt appeared, that in 
this country the births exceed conſiderably 
the deaths. The emigrations, likewiſe, from 
it are very numerous, as will be preſently ob- 
ſerved: And the neceſſary effect of theſe two 
cauſes is, to make the regiſters give the num- 
ber of deaths in the firſt ſtages of life, too 
great in compariſon of the deaths in the laſt 
ſtages. A Table formed from fuch regiſters 


muſt give the probabilities of life too low, 
according to the obſervations in the 4th Eſſay; 


and, in the preſent caſe, they muſt be given 
ſo much too low, as to afford ſufficient rea- 


ſon for concluding, that the greater part of 


the births don't become extinct till near the 


decline of life, 0 


After 40, the probabilities of life in this 


country decreaſe very faſt ; and in old age, 

they appear to be lower than the probabili» 
ties of life in great towns. I have afligned 
the reaſon of this fact in page 265, &c. All 


turned of 65 or 70 in great towns, are a fer 
lected body conſiſting of perſons ſeaſoned to 
their ſituation, and poſſeſſed of conſtitutions 
particularly ſtrong; and they may, I think, 
be not improperly compared to a company of 
perſons on a hazardous journey, who are be- 


come a ſet of picked and hardy travellers, in 


conſequence of having loſt all the tender and 


infirm, and been uſed to inclement weather 
and fatigue.—Perſons of feeble frames may, 


with the help of the ſimple manners and 
pure 
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pure air of the country, attain to old age; 
but in great towns they ftand no chance for 
this; the effect of which muſt be that, at 
the ſame time that greater numbers will at- 
tain to old age in the country, they will die 


off faſter. Thus; in the diſtrict of Vavy, 


the numbers alive at 75 are above double the 
numbers alive at the ſame age at BzrLing 
but thoſe who attain to that age at BERLIx, 
have a greater expectation of life. The fame 
may be obſerved of Nox THAMPTON com- 
pared with Vienna and Lonpon,—ln ſhort ; 
the truth is, however ſtrange it may ſeem, 


« that the deſtructive influence of great towns 


* on life is the very reaſon why old people 
« live longer in them, than in ſmall towns 


and in the country.”—Mr. Muret has ta- 


ken notice of this fact; but, ſuppoſing it not 
general, he aſcribes it to the particular pre- 
valency of drunkenneſs in his country. He 
had, he ſays, once the curioſity to examine 
the regiſter of deaths in one town, and to 
mark thoſe whoſe deaths might be imputed 
to drunkenneſs, and he found the number ſo 
great, as to incline him to believe, that hard 
drinking kills more of mankind than pleu- 
rifies and fevers, and all the moſt malignant 
diſtempers. This, probably, is very true; 
but the fact I am conſidering is not owing to 


it. Drunkenneſs cannot be ſuppoſed to pre- 


vail more in the country than in great towns. 
And it always deſtroys long before old age. 
—— | The 
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The obſervations now made are applica- 
ble to the Table for the countr pariſh in 
 Brandenburgh z for it appears PRA Sufmilch's 
account, that the births there exceed the 
deaths more than in the country of Vaup ; 
nor is it to be imagined, that there are not 
hkewiſe many emigrations from it, particu- 
larly, to BERLIN and the King of Pruſſias 
armies. 

From the Tables n and Lorpos, 
compared with the Table for BERLIN, it 
pears that the laſt of theſe towns, tho much 
the ſmalleſt, has at ſome ages even a worſe 
effect on the duration of life than either of 
the former : And the reaſon, perhaps, may 
be, that the inhabitants there are much more 
crouded together. See p. 220. — Between 

the ages of 30 and 35, and alſo between 42 
and 52, there is an irregularity in the BRR- 
LIN Table, which, very probably, would not 
have appeared in it, had it been formed from 
the bills for a longer term of years, — The 
like obſervation might be made on an irre- 
gularity in the 2d Table, between the ages 
of 25 and 30. 

From the age of 25 to 45, Vienna ap- 
pears, in the Tables, to be leſs unfavourable 
to life than LoN DON; but it cannot be de- 
e upon that this is the truth, for the 

IENNA Table may give the probabilities of 
life at theſe ages higher, only becauſe the re- 
cruits from the 0 come to it ps or in 

greater 
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reater numbers, after 30 and 40, than in 
le A like effect would alſo ariſe 
age from London, than from Vienna. See 
1 ˙¹àà 
In 8 forming the Tables for VIENNA and 
BERLIN, I have applied the correction ex- 


plained in the 4th Eſſay, and demonſtrated 


there to be neceſſary; and, in making this 


correction, I have ſuppoſed, agreeably to the 


proportion of the births to the burials, that 


a fifth of all who die in theſe cities, are per- 
ſons who removed to them at 20 years of 


age. — Notwithſtanding this correction, the 


Table for BERLIN gives the probabilities of 
life between 10 and 20 ſo high, and in ſuch 
diſproportion to the probabilities of life im- 
mediately after 20, as to exceed all the bounds 
of credibility, The true reaſon of this may 
be learnt from what has been ſaid in p. 220, 
of the rapid increaſe of BeRLin.  _ 
My chief purpoſe in giving theſe Tables 
1s to exhibit, in the moſt ſtriking light, the 
difference between the ſtate and duration of 
human life, in great cities and in the country. 


It is not poſſible to make the compariſon, 


without concern and ſurprize. I will here 
beg leave to lay it in one view before the 
reader, deſiring him to take with him this 


conſideration, that, for the reaſons I have 


explained, it can be erroneous only by giving 
the difference (a) much too tile. 


. (a) See p. 217, &c. p. 247, p. 241. 


Pro- 


from a greater number of migrations in old 
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Par * 
Shrewſbury e Views 


1 in 33 Uu in 207 


Pais De 
Vaud ſin Brandenburg 


3 I in 46 


* 


Ages to which half the born live. 


Pai De Country Pariſh 
Vaud in in Brandenburg 


Holy-Creſs | London | Vienna | Beth, 
—•—ᷣ̃—— ' — 
2 7 1 


41 255 


Proportion of the lpbabitagts 605 who rech 
90 years of — 5 


Vaud | Brandenburgh 
1 I in 225 1m IT in 40 110 41 1in37 


Pais De = P with] Roh | wi enna Berlin, 


; i... TI A 
4 * 1 Wy * * — - 


The 


(a) See page 220. This proportion, were there either 
no increaſe, or but a flow increaſe at BERIIx, would 
certainly be found to be much the n that in Vi- 
ENNA and Lonpon. 


(3) Tt ſhould be recollected here, that a , confine 
part of thoſe who die turned of 80 years of age in 
towns, are, emgrants from the country, who came to ch 
in full maturity, aſter eſcaping the weakneſs of +" oa 
And that alſo in general theſe emigrants conſiſt of the 


more hearty and robuſt part of the kingdom. On 2 


Feen, of lahabitants dying xy in 
Beil. 
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From 


theſe accounts the numbers attaining to old age in great 
towñs · ought to be much greater than in the country. In 
London; Vienna, and Berlin, they ought to be nearly double; 
but we ſee; that, in reality, they are ſcarcely half. 


(eh Theſe probabiiis are bere given fufcienly neat” 
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From this compariſon it appears with how 
much truth great cities have been called 
the graves of mankind, . It muſt alſo con- 
vince all who will conſider it, that, accord- 
ing to the obſervation at the. end of the 4th 
Effay, it is by no means ſtrictly proper to 
conſider our diſeaſes as the original intention 
of. nature. They are, without doubt, in ge- 
neral, our own creation. Were there a coun- 
try, where the inhabitants led lives entirely 
natural and virtuous, few of them would die 
without meaſuring out the whole period of 
preſent exiſtence allotted them; pain and 
diſtempers would be unknown among them; 
and the diſmiſſion of death would come upon 

them like a ſleep, in conſequence of no other 
cauſe than gradual and unavoidable decay.— 
Let us then, inſtead of charging our Maker 
with our miſeries, learn more to accuſe and 


reproach ourſelves. 


The reaſons of the baleful influence of 
great towns, as it has been now exhibited, 


are plainly, 0 

Firſt, The inlet modes of life, the 
luxuries, debaucheries, and pernicious cul- 
toms, which prevail more in towns than in 
the country. - 


vourable to towns ; but the manner of forming the Ta- 
bles is ſuch, that they ſometimes give them irregularly, 
and always with leſs correctneſs than the eæpectations, or 


the ſame probabilities for periods of years, 
Secondly, 
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Secondly, The foulneſs of the air in towns, 
occaſioned by uncleanlineſs, ſmoak, the per- 
ſpiration and breath of the inhabitants, 
and putrid ſteams from drains, and ken- 
nels, and common fſewers.—It is, in parti- 
cular, well-known that air, ſpoiled by breath- 
ing, is rendered fo noxious as to kill in- 
ſtantaneouſly any animal that is put into it. 
There muſt be cauſes in nature, continually 
operating, which reſtore the air after being 
thus ſpoiled, But in towns it is, probably, 
conſumed faſter than it can be adequately re- 
ſtored; and the larger the town is, or the 
more the inhabitants are crouded together, 
the more this inconvenience muſt take place. 


But I muſt proceed to ſome more of Mr. 
Muret's obſervations. — In the 4th Eſſay, 
p. 266, &c. I have given an account of ſe- 
veral facts which prove the probabilities of 
life to be higher among females than males. 
Agreeably to this it appears, that in the diſ- 
trict of Vaud, half the fcmiales don't die till 
the age of 46 and upwards, tho' half the 
males die under 36. This great difference is 

in ſome meaſure owing to the military and 
commercial emigrations among the males; 
but it appears undeniably, that their greater 
mortality contributes likewiſe to it. The 
number of nales who died, for a courſe of 
years, in 39 pariſhes of this diſtrict, was 8170; 
of females 8 167; of whom the numbers that 
A a 2 died 
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died under one year of age were 1817 males, 
and 1305 females ;. and under 10 years of age, 
3999 males, and 2598 /emales. In the beginning 
of life, therefore, and before any emigrations 
can take place, the rate of mortality among 
males appears to be much greater than among 
Females: And this is rendered yet more certain, 
by the account Mr. Muret gives of the pro- 
portions of the deaths among males and fe- 
males in the ht year of life, at VEvey. In 
this town, he acquaints us, that for 20 years 
ending in 1764, there died in the firſt month, 
of males 135, to 89 Jemales ; and, in the firſt 
year, 225 to 162. —— To the ſame effect it 
:pp=ars, from a Table given by Szſimiſch (a), 
that in BERLIN 203 males die in the firſt 
month, and but 168 /emales; and in the firſt 
year, 489 to 395; and allo, from à Table of 
Struyck's, that in Hor LAN D, 396 males die 
in the firſt year, to 306 females. — What is 
molt of all remarkable is, that theſe accounts 
ſhew, that both at VEvey and BERLIN the 
| ftill-born males are to the flill-born Females, 
as 30 to 21, or nearly in the proportion given 
by the accounts referred to in p. 269 
The whole number of inhabitants at Ve- 
VEY in 1764, was 3350. Of theſe 1931 
were females, and only 1419 males, Sixty- 
fix were widowers, and 200 widows. The 
number of bachelors, above 16 years of age, 


' 

| 

i 

| ; 
| 
| 

{ 

| 


| (la) See Suſmilel's Gettlichs Orduuxg, Vol, II. p. 317, &cc. 
| IVES aac 5 4 — =. 
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was 429; and of virgins, above 14 years of 


age, 734. See Mr. Muret's Tables, p. 124. 

Mr. Deparcieux at PaRISs, and Mr. War- 
gentin in SWEDEN, have obſerved, that not 
only women live longer than nen, but that 
married women live longer than /ngle women. 
The regiſters examined by Mr, Muret con- 
firm this; and it appears particularly, that, 
of equal numbers of /ngle and married wo- 


men between 15 and 25, more of the former 


died than of the latter, in the proportion of 
2 to 1, The reaſon of this may be, as Mr. 
Muret acknowledges, that the women who 
marry, are a ſelected body, conſiſting of the 
more healthy and vigorous part of the ſex. But 
this, probably, is by no means the only rea- 
ſon ; for it may, I think, be expected, that in 
this, as well as in all other inſtances, the con- 
ſequences of following nature muſt be fa- 
vourable. [ye 00S, dls 

The facts recited here, and at the end of 
the 4th Eſſay, prove, beyond the poſſibility of 
denial (a), that there is a difference between 


(a) In the printed ACcounT of the Society in Nicolas- 
Lane, for Equitable Aſſurances on Lives and Survivorſhips, 
there is a Table of the values of affurances on female 
lives, which ſuppoſes them to be more hazardous than 
male lives. This Table is derived from an opinion ge- 


nerally received at the time it was compoſed ; but I am 


defired to inform the public, that no ſuch Table ſhall 
be admitted into the future editions of that AccounrT; 
the ſociety being determined to maintain the juſt credit 
It has acquired, by keeping ſtrictly, in every inſtance, 
to calculations, founded on the dell obſervations. bY 
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the mortality of males and females. I muſt 
however obſerve, that it may be doubted, 
whether this difference, ſo unfavourable to 
males, is natural; and the following facts will 
prove, that I have reaſon for ſuch a doubt. 
It appears, from ſeveral regiſters in S/- 
milch's works, that this difference is much 


leſs in the country pariſhes and willages of 


BRANDENBURGH, than in the towns: And, 
agreeably to this, it appears likewiſe, from 
the accounts of the ſame curious writer, that 
the number of males in the country comes 
much nearer to the number of females. _ 

In 1056 ſmall villages i in BRANDENBURGH, 
the males and females, in 1748, were 106,234, 
and 107,540, or to one another as 100 to 
1013. In twenty ſmall towns they were 9 544, 
and 10, 3333 or as 100 to 1083. In BERLIN 
they were, excluſive of the' garriſon, 391 16 


and 45938; or as 100 to 117;. 


At the time the accounts, mentioned in 
p. 203, were taken of the inhabitants in the 
province of NEw JERSEY in AMERICA, they 
were diſtinguiſhed particularly into males and 
| females under and above 16. 


In: 1739, the number of: 


Males under 16 was, 10639. Females 9700 
Males above 16——11631. Females 1 0725 


In 1745, theſe numbers were, 


Males under 16 — 14523. Females 13754 


Males above 16 — 15087, Females 13704 
The 
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The inference from theſe facts is very obvious. 
They ſeem to ſhew ſufficiently, that human 
life in males is more brittle than in females, 
only in conſequence of adventitious cauſes, 
or of ſome particular debility, that takes Place 
in poliſhed and luxurious ſocieties, and el 10 
cially in great towns (a). 


From. the nn of be births to the 
deaths in the diſtrict of VAup, as mentioned 
in p. 346, it follows, by the rule in the note 
p. 205, that the inhabitants ought to double 
their own number in 120 years. But the 
fact is, that ſo many migrate into foreign 
armies and with commercial views, that their 
increaſe is ſcarcely ſenſible. Mr. Muret, 
after obſerving this, enters into a general ac- 
count of the cauſes which obſtruct popula- 
tion in his country. Among theſe he inſiſts 
particularly on Luxury and the ExdROS“ 
SING of FARMS. I wiſh his obſervations 
on theſe ſubjects were not applicable to the 


(a) The number of deaths for 60 years at Vever, 
in the four winter months, (December, January, Febru- 
ary and March) were to the deaths in the four ſummer 
months ( June, July, Auguſt and September) as 2140 
to 1697, or 5 to 4. (See Mr. Meret's Tables, page 100) 
In Loxpon this proportion is nearly the ſame, At 
EDINBURGH, as 4 to 3. In 25 country towns and 
pariſhes mentioned by Dr. Short ( New Obſervations, p. 142 
as 50 to 41.— [t is remarkable, that the births alſo in 
winter to thoſe in ſummer are at VEvEY as 3 to 4; in 

Lo x Do as 8 to 7; in the country towns 2nd pariſhes 
aſt mentioned, as 7 to 6. 


A a 4 preſent 
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preſent ſtate of this kingdom: But, perhaps, 


there is no kingdom in the world to which 
they are /o applicable. — In conſequence of 
the eaſy communication lately created, be- 
tween the different parts of the kingdom, 


the Lox DO faſhions, and manners, and plea» 


ſures, have been propagated every where; 


and almoſt every diſtant town and village 


now vies with the capital in all kinds of ex- 
penſive diſſipation and amuſement. This 
enervates and debilitates, deſtroys virtuous 
induſtry, and brings on poverty, dependence 
and venality. — With reſpect, particularly, 
to the cuſtom of engroſſing farms, Mr. Muret 


obſerves, with the higheſt reaſon, that a large 


tract of land, in the hands of one man, does 
not yield ſo great a return, as when in the 
hands of ieveral, nor does it employ ſo many 
people ; and, as a proof of this, he mentions 
two pariſhes in the diſtrict of VAavp, one of 

which (once a little village) having been 
bought by ſome rich men, was ſunk into a 
ſingle demeſne; and the other, (once a ſingle 
demecſne) having fallen into the hands of ſome 


peaſants, was become a little village (a). How 


(a) By the laws of Licinius no Roman was to hold more 
than ſeven jugera of land. Only revive, ſays Mr. Suſ- 
« milch, this law; or that of Romulus, which limited 
every Roman to two 7ugera, and you will ſoon con- 
vert a barren deſart into a buſy and crouded hive,” 

Both Mr. Muret and Suſmi{:h obſerve, that the increaſe 
of paſturage has the ſame effect with the engroſſing of 
farms; much more ground, when employed in this way, 


being neceſſary to maintain the ſame number of people; 


than when employcd in tidgge. 
1 many 
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many facts of the former kind can this coun- 
try now furniſh ?—And there is reaſon to 
apprehend they will go on increaſing.— The 
cuſtom of engroſſing farms eaſes /andlords of 
the trouble attending the neceſſities of little 
tenants and the repairs of cottages.—A great 
farmer, by commanding the markets, and 
drawing to himſelf the profits which would 
have ſupported ſeveral farmers, is capable, 
with leſs culture, of paying a higher rent. 
Our ſuperiors, therefore, find their account 
in this evil.—But it is, indeed, erecting pri- 
vate benefit on public calamity ; and, for the 
ſake of a temporary advantage, giving up the 


nation to depopulation and miſery. — We 


have, for many years, been feeling the truth 
of this obſervation. The high price of all 
the means of ſubſiſtence, occaſioned certain- 
ly by this practice, as well as by the heavy 
weight of our taxes, has long been the ob- 
ject of univerſal complaint; and it is grow- 
ing more ſo every day, and ſpreading every 
where, checking marriage, loading our ma- 


nufactures, and diminiſhing the number of 


our people. 
Dr. Davenant, (the beſt of all political 


writers), tells us, that at Michaelmas, in the 
year 168 5, it appeared by a ſurvey of the 


hearth-books (4), that the number of houſes 
ny 7. 


(a) At this time there was a tax of two ſhillings on every 


fre-hearth; which was taken off at the REVOLUTION, 
pecauſe reckoned © not only a great oppreſſion to the 
| E | | ++ poorer 
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in all ENGLAND and WALEs was 1,300,000; 
of which 55436031 were houſes of only one 
chimney. See Dr. Davenant's works, Vol. II. 
| N 203. In his Efſay on Ways and Means, &c. 
Vol. I. p. 33, he gives a particular account 
of the number of houſes in every county, 
according to the hearth-books of Lady-day 
1690; and the ſum total then was 1,319,215, 
—At the re/ftoration it appeared by the ſame 
hearth-books, that the number of houſes in 
the kingdom (a), was 1,230,000, —In the 
interval, therefore, between the reſtoration 
and the revolution the people of ENGLAND 
had increaſed above 300,000; and * of 
* SMALLER TENEMENTs, Dr. Davenant 
„ obſerves (5), there had been, from 1666 to 
* 1688, about 70,000 new foundations laid.“ 
— But what a melancholy reverſe has taken 

lace fince? —— In 1759 the number of 
E ENGLAND and WAL Es was 986, 482 
of which not more than 330,000 were cot- 
tages having leſs than ſeven windows. — In 
1766, notwithſtanding the increaſe of build- 
ings in Lox Dbox, the number of houſes was 
reduced to 980, 692 (c). According to theſe 


£ poorer ſort, but a badge of ſlavery on the whole peo- 
* ple, expoſing every man's houſe to be entered into 
and ſearched at pleaſure by perſons unknown to him.” 
Preamble to the act for taking away the revenue ariſing by 
bearib. money, 1 William and Mary, Chap. 10. 
(4) Continuation of Rapin, Vol. I. p. 53. 
(3) Dr. Davenant's works, Vol. I. p. 370. NT 
(c) See Conſiderations on the Trade and Finances of this 
Kingdom, p. 95, 97, 98. Printed for Wiltie, 1766. See 
alſo p. 184 of this Treatile, * 
accounts 
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accounts then, our people have, fince the year 
1690, decreaſed near a million and a half. — 
And the waſte has fallen principally on the 
inhabitants of cottages ; nor indeed could it 
fall any where more unhappily ; for, from 
cottages our navies and armies are ſupplied, 
and the lower people are the chief ſtrength. 
and ſecurity of every ſtate. — What renders 
this calamity more alarming is, that the in- 
habitants of the cottages thrown down in the 
country, fly to LoN DON and other towns, 
there to be corrupted and periſh (a).—I know 
I ſhall be here told that the Revenue thrives, 
But this is not a circumſtance from which an 
encouragement can be drawn. It thrives, by 
a cauſe that is likely in time to deſtroy both 
itſelf and the kingdom; I mean, by an in- 
creaſe of luxury, producing ſuch an increaſe 
| * ,-- 0F 
(a) Dr. Davenant ſays, from Mr. King's Obſervations, 
te that the ſupply of LonDon alone takes up above half 
e the neat increaſe of the kingdom.” — Is it then to be 
wondered at, that the ſupply of the waſte in a the towns 
of the kingdom, added to that increaſe of luxury and 
taxes, and of the drain to our armes, navies and foreign 
ſettlements, which has taken place within theſe 70 years, 
ſhould have ſo far exceeded the increaſe of the kingdom, 
as to produce the depopulation I have mentioned? — It 
has been aflerted by political calculators, that no popu- 
lation can bear more than one ſoldier for every hundred 
ſouls. This is ſaying a great deal too much ; but were it 


true, the number of our ſoldiers and ſailors, even in peace, 


would alone be ſufficient to reduce us to nothing in a 
little time. | | 


A flouriſhing commerce, tho” favourable to population. 
in ſome reſpects, is, I think, on the whole, extremely 
unfavour- 


* 
— 
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of conſumption and importation (a), as ſe- 
cretly accelerates ruin, while at preſent (as far 
as the Revenue is concerned) it overbalances 
the effects of depopulation. —-What reme- 
dies can be applied in ſuch circumſtances ? — 
This is a queſtion of great importance, which 
requires a more deep and careful diſcuſſion 
than I am capable of giving it. I will, there- 
fore, only anſwer generally and briefly in a 
ftyle and language ſimilar to Mr. Muret's. 


Enter immediately into a deciſive enquiry 
into the ſtate of population in the kingdom.— 
Promote agriculture.— Drive back the inha- 
| bitants of towns into the country. —Eſtabliſh 
ſome regulations for preſerving the lives of 


unfavourable ; and, while it flatters, may be deſtroying : 
Particularly, by increaſing luxury, the worſt enemy of 
population as well as of public virtue; and by allies 
off too many perſons from agriculture to unhealthy 
trades and the ſea-ſervice.—Suppoſe 50,000 ſailors, add- 
ed to other burdens, to have been formerly the whole 
number the nation could bear without decreaſing. In 
ſuch circumſtances, it is plain, that any cauſes which 
doubled or tripled that number, would depopulate with 
rapidity. | 


(a) For Example. In Lownpon, thoſe who uſed to 
ſatisfy themſelves with one houſe, or perhaps half a houſe, 
muſt now have two houſes. Thoſe who uſed to live 
plain muſt now live high; and thoſe who uſed to walk, 
muſt now be carried. This is the reaſon of the increaſe 
of conſumption and of buildings in LoxnDox, and not an 
increaſe of the inhabitants, for the number of inhabitants 
is certainly leſs now than it was forty years ago. Vid. 
page 198, 8 1 
* Infants. 
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infants.—Diſcourage luxury, and celibacy, 
and the ingroſſing of farms.—Let there be 
entire liberty ; and maintain public peace by 
a government founded not in conſtraint, but 
in the reſpect and the hearts of the people.— 
But above all things, if it be not now too 
late; © find out means of avoiding the miſe- 
«« ries of an impending bankruptcy, and of 
% eaſing the nation of that burden of debts 
« and taxes under which it is ſinking.” — 
But I am crying in vain. Corruptions and 
follies of the worſt ſort have, I am afraid, 
taken too deep root among us. 


Addis 
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Additional OBSsERVATIONS 
CONCERNING 


The Scntmgs of the SocteTrEs for 
providing Annuities for Widows, 
and for Perſons in Old Age. 


HE following ſhort and eaſy method 
5 has occurred to me of trying the ſuf- 
ficiency of all ſuch ſchemes as thoſe of the 
London Annuity, and the Laudable Socie- 
ties for the benefit of widows. 

In an adequate ſcheme it can make no dif- 
ference whether the annuities themſelves are 
paid, or the value of them in a ſingle pay- 

ment at the time they become due. — Sup- 
poſe then a ſociety juſt eſtabliſhed, conſiſting of 
600 members, all married men at the age of 
40, each of whom, beſides one payment in 
hand, is to make an annual payment of five 
guineas. Suppoſe alſo their wives of the ſame 


age, and every widow to be entitled, on the 
day 
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day her huſband dies, to a life- -annuity of 26}, 
the firſt payment to be made at the end of 
half a year. —Suppoſe further, that the fo- 
ciety is to be kept up for ever to 600 mem. 
bers, by admitting new ones at the age of 
40, as old ones drop off.—In the firſt year 
(according to Tables III. IV. and V. Ap- 
pendix) twelve members, at leaſt, will die, 
and leave twelve widows, each entitled to 
| 20/. per annum. The value of ſuch an an- 
nuity to commence at the end of half a year, 
the age being 40, is 144 years purchaſe, 
by Table III. Appendix, reckoning intereſt 
3? per cent. The value, therefore, of 12 
ſack, annuities ; that is, the whole amount 
of the ſums becoming payable during the 
courſe of the firſt year, is 3480/.—The an- 
nual contribution is 600 times 5 guineas, of 
3150/7. and this, together with its intereſt 


for about half a year, or 3205/. is all that 


ſuch a ſociety could be poſſeſſed of to bear 
an annual expence of 3480/. It appears, 
therefore, that, in order to ſupport the ex- 
_ pence of the ſuppoſed annuities, the annua 
contribution of each. member ought to have 
been more than five guineas. 
In a ſimilar way it may be proved, that 
neither is ſuch an annual contribution an 
adequate ſupport to an annuity of 104. if 4 
member lives one year, 1 5J. if he lives /w9 
years, and 211. if he lives three years. This 
will appear from the following account; nk 
whic 
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which I have not taken the contributions of (| i 
the firſt members at the beginning of the = | 
firſt year, becauſe I ſuppoſe them ſcarcely I 
ſufficient to bear all the expences of manage- 
ment during the whole duration of the ſo- 
ciety : But the firſt contributions, or pay- 
ments in hand, of all ſubſequent members 
are included, theſe being neceſſary to render 
the fum of the annual contributions con- 
ſtantly 3150 J. as the account ſuppoſes, 


T BY 32604. | 
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3260 J. — The STOCK of the ſociety at the end 
— of the 2d year, being the contribu- 
3 tion of 600 members at the end of 
the fir/t year, together with the in- 
tereſt for a year. | 


Deduct 1710]. — The value of 12 life-annuities, of 


— 10l. each, to 12 widows, aged 47, 
left in the courſe of the 2d year, at 
14 years purchaſe, 1 
Remains 15501. — p | 
Add - 3260/. — The contribution of 600 members 
| at the end of the 2d year, together 
with its intereſt for a year. | 
Add - 541, — Intereſt at 32 of 15501. for a year. 
Sum - 48641. —STock at the end of three years. 
Deduct 2520/. — Value of 12 annuities, 151. each, 


— to 12 widows, aged 42, left in the 
courſe of the 3d year, at 14 years 
125 purchaſe. | | 
Remains 2344“. fl 


Add - 3260/. — Contribution, together with its in- 
tereſt, for the 4th year, 
Add - 82/.— Intereſt of 23441. for a year. 
Sum - 56861. — STock at the end of four years. 
Deduct 3465/7. — Value of 12 annuities of 211. each, 
— to 12 widows, aged 43, left the 
4th year, at 134 years purchaſe (a.) 
Remains 22211. e 
Add - 32601. — Contribution, together with its in- 
; tereſt, for the 5th year. 
Add - 781. — Intereſt of 22211. for a year. 


55594. — STOCK at the end of five years. 


(a) A ſociety that choſe thus to pay the values of the annui- 


ties at the time they became due, inſtead of the annuities them« 
ſelves, would enjoy particular advantages ; for little or nothing 


would depend on the improvement it made of money; and 


time would ſoon determine whether it went on an adequate 


plan. —— A proof ef the ſame nature with that here given, 


may 
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It muſt be obſerved, that the ſtock laſt 
given, is leſs than that immediately preced- 
ing it ; and that, coriſequently, in 5 years, 
the ſociety muſt begin to run out, and the 
annual contributions appear to be inſuffici- 
GGG 

The firſt members will leave much the 
ſame number of widows every year, for a 
few of the firſt years of the ſcheme. After 
the firſt year alſo, the members admitted to 


may be deduced, by conſidering theſe ſocieties as bodies 
of men united for the purpoſe of aſſuring to one another, 
from year to year, annuities for their widows; and the 
way of finding the value of ſuch an affurance is, to multi- 
ply the value of the annuity, by the probability that it will 
become payable in the courſe of the year, —For inſtance, 
Let the member's age, and alſo his wife's, be 40. Let 
the annuity be 207. per ann. for life, or an annuity whoſe 
preſent value is, by Table VI. (reckoning intereſt at 32 
per cent.) 14 years purchaſe; that is, 280/, The pros 
bability that a perſon at the age of 40 will die in a year, 
and that his wife of the ſame age will live a year; or, in 
other words, the probability, that ſuch a member will 
leave a widow in the courſe of the year, is, by "Tab. III. 
i multiplied by 432, or .0198. (fee p. 18 and 23.) 
The value of the aſſurance, therefore, is. 0198, multi- 
plied by 280, or, 5. 115. — In the ſame manner the va- 
lue of a like aſſurance for a year at any other ages may 
be eaſily calculated. At the age of 35, it is 51. 78. At 
the age of 45, it is 61. 76. The value, therefore, in- 
_ creaſes continually with age; and, if given in an annual 
payment conſtantly the ſame; which is the cafe in theſe 
ſocieties, it ought to be greater than the annual payment 
due for one year at the commencement of the aſſurance. 
; Five guineas per annum, therefore, is, demonſtrably, an 
inſufficient payment from a married man for a life- an- 
nuity of 201, to his widow. 5 
B b 2 5 ſupply 
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ſupply vacancies, (about 24 annually) will 
begin to leave widows; and, as the whole col- 
lective body (ſuppoſed to be kept up to 600) 
will be continually growing older, the deaths 
among them, and conſequently the number 
of widows left annually, will be continual 
increaſing ; whereas J have ſuppoſed them 
to remain the ſame, —This calculation, there- 
fore, is as favourable as it ought to be; and 
every one who will examine it muſt be con- 
vinced, whether acquainted or not with the 
method of mathematically inveſtigating the 
values of life-annuities depending on ſur- 
vivorſhips, that all that the ſocieties now 
ſubſiſting promiſe to widows more than 200. 
or at moſt 20 guineas per annum, for an an- 
nual contribution of 5 guineas, can have no 
permanent ſupport ; and, if paid to preſent 
annuitants, muſt be ſo much taken away 

from ſome future annuitants. And this ap- 
pears too on the ſuppoſitions, that there is 
no difference of age between men and m 
wives, that money is improved perfectly at 
compound intereſt, and that the probabili- 
ties of life among females are not higher 
than among males. — How melancholy then 
is it to think of the encouragement that has 
been given to theſe ſocieties ? — There are 
now in almoſt every part of this kingdom, 
ſome inſtitutions or other of this kind, form- 
ed juſt as fancy has dictated, without any 
knowledge of the principles on which Ker 
values 
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values of life-annuities and reverſions ought 
to be calculated (4). I can, however, with 
pleaſure, acquaint the public, concerning the 
two LoN DO ſocieties, of which I have taken 
more particular notice, that, conſiſting in 
general of gentlemen of character and ſenſe, 
they have liſtened to the information which 
has been offered them; and, in conſequence 
of it, either have already, or probably will 
ſoon, reſolve on ſuch amendments of their 
plans as may render them permanently and 
effectually the means of the good intended 
by them, LR 123 


I wiſh I could ſpeak with the ſame ſatis- 
faction of the ſocieties in Lox DON for pro- 
viding for Old Age. It is true, they are like- 
wiſe endeavouring to reform; but in general, 
as far as I know any thing of them, ſo feebly 
and ineffectually as to leave little room to 
doubt, but they will remain what they have 
hitherto been; DANGEROus BuBBLES. — 
Some of them, in conſequence of advance- 
ments, fince the firſt publication of this 

(a) There is a ſociety held at the Nag's-head Tavern, 
Leadenhall-fireet, called the AMiCABLE ASSOCIATION, 
for the benefit of widows and children, eſtabliſhed July 7, 
1767; which, for no more than an annual payment of 
two guineas, not only promiſes the very annuity menti- 
oned above to the widows of members, but, if they leave 
no widows, to their children alſo till they arrive at the 
age of fourteen years, beſides 51. towards putting them 
to apprenticeſhips. —— There are, I am afraid, ſeveral 
more ſuch wretched inſtitutions in LonDoN ; beſides 
many ſcattered every where in the country. 
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work, require now from thoſe who apply for 
admiſſion higher contributions than thoſe re- 
Cited in the 4th Sea. Chap. II. of this work, 
But they ought to remember, that till all 
who have hitherto contributed too little, have 
either advanced their contributions and paid 
the compenſation-money mentioned in page 
116, or conſented to ſuch deductions from 
their annuities, as ſhall be proportioned to the 
deficiencies in their payments : They ought, 
I ſay, to remember, that *till he is done, a 
reformation that went even ſo far as to re- 
quire the /u// values of the annuities from all 
 Jutire members, would do them no great ſer- 
vice.— The truth, however, is, that reckon- 
ing intereſt at 34 per cent. their contributi- 
ons are ſtill, in general, near a half below 
what they ought to be (a). Is it wire 
1 14 5 3 vhs 


(a) The true value of 441. per annum, to be enjoyed 
after 50, by a perſon now 40, is (reckoning intereſt at 
3+ per cent.) 341. 10s. in annual payments beginning 
immediately. The value now required by the Society of 
Lonpon ANNUITANTS is 421. 7s. in admiſſion money; 
and 71. 75. in half- yearly payments. This ſociety, there- 

fore, does not yet take half the value of the annuity it 
3 The ſame is true of the RATIONAL ANNUITY 
Society, held at the Antwerp Tavern, Threadneedle-ſireet ; 
and yet this ſociety very mode/tly aſſures the public, that 
it is formed on a plan INCONTESTABLY DURABLE, _ 

The PuBLic ANNuITANT Society, likewife, (Sir 
RIchARD GLyYN, Bart. Preſident) while its number 
continues between 600 and 700, is not to take at ſeve- 
ral ages half the value of its annuities; and thoſe who 

have been admitted while the ſociety continued 8 25 
r e 8 25 


| 
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then to ſpeak of theſe aſſociations with. too 
much ſeverity? Can any benevolent perſon 
ſee them, without concern, going on with 
ſchemes that have been demonſtrated to be 
_ inſufficient, and ſure to end in confuſion 
and calamity ? — One ſociety boaſts, that it 
conſiſts of 1100 members; and another, that 
it poſſeſſes an income of 8 500/. per annum.— 
What is this but esel, boaſting of the 
extenſive miſchief they are doing? — Some 
time ago they might have pleaded ignorance; 
but this 1s a plea they cannot now make. 
1; There are two ſocieties which I muſt except 
from theſe cenſures. — The members of the 
FRIENDLY Society, convinced of the inſuffi- 
ciency of their plan, have done themſelves 
great honour by reſolving to break up, and 
returning undiminiſhed the money they had 
taken, —The ConsoLIDATED Society, allo, 
quires now the full value at 4 per cent. of the 


Jon' t _ a THIRD of the true values, —The Ws r- 
MINSTER UNION Society of Annuitants, held at the Stan- 
dard Tavern, Leiceſter-Fields, promiſes to a perſon, aged 
30, an annuity of 25 J. for life after 48, for 3ʃ. 105. 
ber annum, till 48, payable quarterly, The true value 
is 91, 10s. per annum, Payable quarterly. The value re- 
| quired by the ſame ſociety at the age of 10, is 10. per an- 
num. The true value is 21. 135. per annum. — Every one 
who will calculate in the manner directed in p. 114, &c. 
or in Queſt. VI. p. 17. may make himſelf as ſure of all 
this as he can be of any thing. 

I have here mentioned the three laſt ſocieties particu- 
larly, becauſe no notice has been taken of them in page 
112; NC... 


Bb4 annuities 
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nuities it promiſes, according to the Lonnow 
Table of Obſervations. When the contri- 
butions are advanced a little higher, or to 
the values by Dr, Halls Table at 31 per 
cent. intereſt; and when, beſides, the firſt 
members have conſented to make good the 
deficiencies in their contributions, this ſo- 
ciety will, in my opinion, have attained to 
rectitude and ſafety. lt is proper I ſhould 
add, in order to prevent miſtakes, that the 
ſociety for granting annuities increaſing by ſur- 
vivarſbip goes on a plan different from any 1 
have conſidered, and the nature of which 
_ implies ſafety. 


Some think, that theſe ſocieties may pro- 
vide a proper ſecurity for younger members, 
and for all that ſhall become annuitants in 
more remote periods, by preſerving untouch- 
cd all the ſtock they ſhall be poſſeſſed of, at 
the end of ten years, from the time when 

the payment of the annuities ſhall begin, 
But this is a great miſtake. An inadequate 
plan muſt neceſſarily benefit ſome by robbing 
others. For ſome years after the commence- 
ment of the annuities, the annual income of 
a ſociety muſt exceed its difburſements ; and 
all that time the firſt annuitants will receive 
more than they ought to receive, at the ex- 
pence of all that are to come after them ; 
nor 1s there a method poflible of preventing 
this injuſtice, —— The effect, in particular, 


of 
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of ſuch a regulation as that now mentioned, 
will only be, that a little will be ſecured to 
annuitants in later periods, whereas other- 
wiſe they might have had nothing. I ſhould 
be too tedious were I to enter minutely into 
the explanation of this. The general reaſon 
of it is, that by paying too much to the #7/? 
annuitants, that accumulation of ſtock which 
the calculations ſuppoſe (from furplus mo- 
nies, while the annuitants are increaſing ) 
would be prevented; and the actual ſtock, in 
conſequence of this, be rendered ſo much 
ſmaller than it ſhould have been, as to leave 
but a ſmall proviſion for the laſt annuitants. 

In ſhort, In ſuch a ſociety, the payments 
to annuitants would become equal to its in- 
come, long before their number roſe to a 
maximum; and, therefore, if the ſociety main- 
tained its reſolution not to enter into its ſtock, 
the annuities would, from that period, de- 
creaſe continually, till, at laſt, they funk as 
much wer than they ought to have been, 
as they were at firſt Higher. TY 


I have mentioned in the introduction to 

this work, p. 10. the interpoſition of the 
legiſlature. I don't know that this is to be 
expected. But the following reaſons ſeem 
to prove that it would be highiy proper, 
fhould theſe focieties continue much longer 
deaf to the calls of juſtice and humanity. 
Firſt. They are laying (as J have proved) 
the foundation of much future miſchief; and 
no 
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no government ought to ſee this with a Care 
leſs, eye. 

Secondly. The principle, by which they 
are upheld is baſe and iniquitous. The pre- 
fent members believe that the ſchemes. they 
are ſupporting will laſt their time, and that 
they ſhall be gainers; and as for the injury 
done to their ſucceſſors, it is at a, diſtance, 
and they care little about it. In conformity 
to this principle, the founders of theſe ſo- 
cieties begin low; ſo low, as not to require, 
perhaps, a fourth or a. fifth of the values of the 
annuities they promiſe. Afterwards; they 
advance gradually, juſt as if they imagined, 
that the value of the annuities, was nothing 
determinate, but increaſed with every in- 
creaſe of the ſociety. But, as no ignorance 
can believe this, the true deſign appears to 
be, to form ſoon as large a ſociety as poſ- 
ſible, by leading the unwary to endeavour to 
be foremoſt in their applications, leaſt the 
advantage of getting in on the eaſieſt terms 
ſhould be loſt.—It is well known, that theſe 
arts have ſucceeded wonderfully, and that, 
in conſequence: of them, theſe ſocieties now 
conſiſt of perſons who, for the /ame annuities, 
make 8 or lower payments according 
to the time when they have been admitted; 
and the generality of whom, therefore, man 
know, that either more than the values have 
been required of the members laſt admitted; 
or if not, that they are themſelves expecting 

con- 
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conſiderable annuities, for which they have 
given no valuable conſideration, and which, 
if paid them, muſt be ſtolen from the pock- 
ets of ſome of their fellow-members. What 
ſcenes, therefore, of di/honefly on the one 
hand, and of unhappy credulity on the other, 
are theſe ſocieties ? 
- Thirdly. There are many honeſt men in 
theſe ſocieties who, having, thro' miſinfor- 
mation, had the misfortune to enter into 
them, now repent, and would be glad ta 
withdraw. But, having made conſiderable 
payments which they cannot get back, they 
are forced to go on with further payments, 
in order to avoid loſing all their former ones. 
Theſe perſons with for aſſiſtance from the 
legiſlature; and their caſes, I think, require 
aſſiſtance. 7 1 | 
Fourthly. The ſufferers by theſe aſſocia- 
tions may, perhaps, ſome time or other, come 
to be burdens on the public. This happen- 
ed in the caſe of the ſufferers by the CH A- 
RITABLE CORPORATION, for whoſe relief 
the parliament, in the year 1733, granted a 
lottery of half a million. The company of 
MErRctRs are alſo now enjoying a parliamen- 
tary aid, in order to enable them to fulfil 
their engagements to widows; and it is well 
known, what expences were brought on the 
public by the bubbles in the Souzh-fea year. — 
Ought not then the danger of ſuch expences 
hereafter to be prevented? OO 
| I will 


2 


n 


— ' ̃ — .UnE 2nd 


e 


8 
bw. 
? F 
. 
by 
4 
F 
74 
z 

1 
zi 


\ 


$80 SU PPL E M ENT. 

I will add, that it ſeems to me, that were 
theſe ſocieties indeed formed on durable plans, 
there would be reaſon for ſubjecting them to 
ſome regulations. In all of them the annui- 
ties are to commence many years before old 
age; and in ſome, at almoſt every age. Such 


annuities, were they to become very common 


in a ſtate, might have a bad effect, by weak- 
ening the motives to induſtry, and promoting 


diſſipation and idleneſs.— I have declared 
2 high opinion of ſome inſtitutions of this 
ſort. Indeed no one can think more highly 


of them, when their object is the ſupport of 
the deſtitute widow, or in any way the relief of 
unavoidable diſtreſs; and, particularly, when 


they are deſigned to enable the lower part of 


mankind, to provide againſt the wants and 
incapacities of old age. I have propoſed a 
plan of this kind at the end of the third Sect. 
Chap. II. and I will here beg leave to recom- 
mend another which, I think, were it car- 
ried into execution, would be very uſeful. 
I mean, a plan for eſtabliſhing Paris An- 
NUITIES, which was propoſed to the public 
in the Public Advertiſer for the 22d of July 
laſt ; and which has been ſince re- publiſhed 
with improvements in ſome of the other pa- 


pers. It is a common (a) obſervation,” 


as 


| (a) The amount of the poor-rate for one year at the 
end of the reign of king Charles II. was 665,362/. See 


Davenant's works, Vol. I. p. 38. —— The prices of the 


means of ſubſiſtence have been ſince doubled; and _ 
3 5 this 


SUPPLEMENT. 381 


as the ingenious propoſer of this ſcheme ob- 
ſerves, ©* that the money annually raiſed for 
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the poor amounts to, af leaſt, a million a 
year; and that yet in many places they 


are but indifferently provided for. To 
make proviſion for one's old age is ſo na- 


tural a piece of prudence, that it ſeems 


at firſt fight wonderful, that it ſhould not 
be generally practiſed by the labouring 


poor, as it is almoſt univerſally by per- 


ſons in the higher paths of induſtry: Nor 
can their negligence in this reſpe& be 
accounted for, in any other way ſo na- 


turally, as by aſcribing it to their wanting 


* proper opportunities of employing the 


money they might ſave, in ſome ſafe and 


_ eaſy method that would procure them a 
ſuitable advantage from it in the latter pe- 


riods of their lives. They know, for the 


moſt part, but little of the public funds ; 


and when it happens that they are ac- 


quainted with them, the ſmallneſs of the 
ſums they. would be entitled to receive, as 
- the intereſt of the money they could af- 
ford to lay out in them, is no encourage- 
ment to them to diſpoſe of it in that way. 


What inducement, for inſtance, can it be 


to a man who has ſaved ten pounds out 


this is conſidered; and alſo, that an increaſe of pariſh 
poor muſt be one effect of the cauſes that produce depo- 
pulation; it will appear probable, that the obſervation 
above- mentioned does not exceed the truth. 
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of his year's wages, to inveſt it in the pur- 
chaſe of 3 per cent. Bank annuities, to con- 


ſhillings a year? It is but the wages of 
three days labour, And if they lend theit 


money to tradeſmen of their acquaintance, 


as they ſometimes do, it happens not un- 
frequently that their creditor becomes a 


' bankrupt, and the money they had truſted 
him with is loſt for ever; which diſcou- 


rages others of them from ſaving their 
money at all, and makes them reſolve to 
ſpend it in the enjoyment of preſent plea- 


ſure. But if they ſaw an eaſy method of 
employing the money they could ſpare, in 


ſuch a manner as would procure them a 
conſiderable income in return for it at ſome 
future period of their lives, without any 
ſuch hazard of loſing it by another man's 
folly or misfortune, it 1s probable they 
would frequently embrace it: And thus a 


_ diminution of the poor rate on the eſtates 


of the rich, an increaſe of preſent induſtry 


dependent and comfortable ſupport of them 
in their old age, would be the happy con- 
ſequences of ſuch an eſtabliſhment. Now 

this might be effected in the following 


method. 
Firſt, Let the 1 and over- 


ſeers of every pariſh be impowered, by act 
of parliament, to grant life-annuities to 
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ſuch of the inhabitants of the pariſh, as 


ſhall be inclined to purch aſe them, to com- 
mence at the end of one, two, or three 
years, or ſuch other future period of time 
as the purchaſer ſhall chuſe, and to be paid 
out of the poor- rates of the pariſh, ſo that 
the lands and other property in the pariſh 
that is chargeable to the poor-rate, ſhall 


be anſwerable for the payment of theſe 


annuities, —This circumſtance would give 
theſe annuities great credit with the poor 
inhabitants, by ſetting before them a ſo- 


lid and ample ſecurity "ww the payment of 
them. 


Secondly, < Let the annuities, thus grant- 


ed to the poor inhabitants, be ſuch as ariſe 
from a ſuppoſition that the intereſt of mo- 
ney is 3 per cent, or ſome higher rate of 
intereſt, if the church-wardens and over- 
ſeers of the poor think fit to make uſe of 


ſuch higher intereſt. 


\ Thirdly, But at the rate of 3 per cent. 


cc- 
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the purchaſer ſhould have a right to an an- 


nuity, and the church-wardens and over- 


ſeers of the poor ſhould be compellable to 

ene 

Fourthly, “ No annuity depending on one 

life ſhould exceed 20/. a year. 

Fifthly, No leſs ſum than 5/. ſhould 

be allowed to be employed in the pur- 

chaſe of an annuity. — This is to avoid 

© Intricacy and a in the accounts. 
2 dixthly, 
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Sixthly, © An exact regiſter of theſe grants 


ſhould be kept, by the church-wardens and 


overſeers of the poor, in proper books for 


the purpoſe, in which the grants ſhould 
be copied exactly, and the copy of each 
grant ſubſcribed by the perſon to whom it 


is granted. And this copy, in the regiſter- 


book of the pariſn, ſhould be good evi- 


dence of the purchaſer's right to the an- 
nuity, in caſe the original deed of grant to 


the purchaſer, which was delivered to 


him at the time of the purchaſe, ſhould 


be afterwards loſt. . 
Seventhly, The money thus paid to the 
* church-wardens and overſeers of the poor 
* for the purpoſe of life-annuities, ſhould 


be employed in the purchaſe of 3 per cent. 


Bank- annuities in the joint names of all 
the church-wardens and overſeers, and by 
them transferred at the expiration of their 
offices to their ſucceſſors, and ſo on to the 
next ſucceſſors for ever, ſo as to be always 


the legal property of the church-wardens 
and overſeers of the poor for the time 
being, in truſt for the perſons who ſhould 
be entitled to the ſeveral life-annuities 


granted in the manner above- mentioned 


and the intereſt of this money ſhould be 
received every half year, and. inveſted in 


the purchaſe of more principal continually, 


ſo as to make a perpetual fund for the 
payment of the annuities, &c, &c. Defi- 


& ciencies, 
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x cjencies, if any ſhould ever happen, to be 
cr Wer good 12 the poor-rates, &c. &c. 


1 all be excuſed the length of 
tis IX The particulars recited in it 
are followed, by an account of the annuities 


to which the payment of 10. at the age of 


25, would entitle after attaining to the age 
of 30, 35, 40, 45, &c. and alſo by a very 


and clear explanation of the method of 


calculating ſuch annuities. 


The chief alterations I can with for i in this 


plan are the following.” 
In order to avoid the danger of checking 


induſtfy among the poor, while likely to be 


capable of it, I think it would be right, that 
none of the annuities' ſhould be allowed to 


commence, before the purchaſer has com- | 


pleated the age of 55 or 60. 


It ſeems to me Hewi, that it would be 
beſt, that the annuities ſhould be made to in- 


creaſe gradually with the increaſing infirmi- 
ties of age, till they became greateſt at 65 or 
70 years of age, when their aid will be moſt 
wanted. 

For inſtance. Let the annuity begin with 


5/. for 5 years. At the end of 5 years, let 


it riſe to 101. for 5 years more; and after 
that let it be 15/7. for the whole remainder 
of life, Let ad every purchaſer be allowed 
to chuſe at which of the two ages 55 or 60 
his annuity ſhall commence; and as a fur- 
ther adyantage, let it be payable nds 
Cc and 
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and let him be. allowed to. purchaſe: 4.45 3, 
I, 2, 14, 13, or 2 annuities, juſt as he ſhall 
like or can beſt afford. In this way, per- 
ſons who are now young might make an 
ample proviſion for old age on eaſy and in- 


viting terms. A plan of this bind, eſta- 


bliſhed by the legiſlature, for the benefit of 


the infirm and aged poor, would, inſtead of 


leſſening induſtry among them, promote it; 
and at the ſame time, it would caſe, pariſhes 
of a conſiderable part of their preſent/bur- 
dens. But, whether the legiſlature, ſhall 
think this. an object worthy of its attention 
or not, I have reaſon, to believe that ſome 
of the big her bodies of men among us, whoſe 
ſubſiſtence depends on the continuance of 


their capacities of preſent ſervice, will think 


of carrying ſome ſuch plan into execution. 
I will, therefore, here give a Table of the 


value af the annuities I have deſcribed, tak- 
ing the probabilities of life as they are in the 
Table of Obſervations for NokTHAMPT0N, 


and ſuppoſing money improved at no higher 
intereſt than 3 per cent. 
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chaſer, 


Age of 
| the pbr- | 


| ? i ak 2 age. 


Value, in one payment, 


8 years, 101. r the 
7-51 ſucceeding 5 years, 


| of h after 10 . 


1 able quarterly, and 


to commence at 60 


1 10 180 
pf 1, 6 6 


8 S S O A S 
O OOO O O OOO OOO . 


aj 


of an annuity of 5. tor 


and gl. for the whole 


7 


Value, in one payment, 


of an ahnuity of | 
rol. 20 bert | 


5 years, 1 
| ſucceeding 


15“. for the icke of | 
| life after 10 years, pay- | 
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wes —— at 55 years 
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Additional Ous ERVATIONS: con- 
cerning the Eſtabliſhment among 
the Miniſters and Profeſſors in 
ScorLANp. See Chap. II. Sect. II. 
Page 88, &c. 3 


T has, I hope! been obſerved, that I have 
ſpoken of this eſtabliſhment with parti- 


- cular diffidence. The body of miniſters and 


profeſſors concerned in it, I knew to be fo 
diſtinguiſhed by their abilities and knowledge, 
as to render this highly proper. I thought, 
however, that the calculation in the book 
which J have quoted, page 91, and on which 
I have remarked in the note page 92 and 94, 


was relied on; and that it was expected, 


that the number of widows in life every year, 
would continue to anſwer, 'as it had hitherto 
done, to that calculation, till in the time 
there limited, or about ten years from the 
preſent time, they increaſed to 334, their 


greateſt ſuppoſed number. At the ſame time 


I was ſatisfied, that this would not happen; 
that the number of widows on the ſcheme, 
would go on to increaſe for 35 years to come; 
and that the maximum of widows, if marriage 
did not decline among the miniſters, could 
not at laſt fall much ſhort of 400,——Theſc 
particulars 
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particulars I thought proper to mention, be- 
lieving that the publication of them, if al- 
ready known, could do no harm; but, if not 
known, muſt do ſervice, ——I have lately 
found, in conſequence of an information 
which I owe to the obliging candour and at- 
tention of the Rev. Dr. WEBSTER, at EDI N- 


BURGH, that they have been indeed long 


known; and that the ſcheme poſſeſſes ſome 
advantages and proviſions, not mentioned in 
any of the calculations I had ſeen, and which, 
therefore, I was unacquainted with.—This 
information came too late to be mentioned 


in the proper place. Had I received it ſooner, 


I ſhould have ſuggeſted no doubts about the 
permanency of this ſcheme: And my chief 
defign in that part of the preceding work 
which treats of this ſcheme, would have been 
to point out the differences between it, and 
thoſe ſchemes in ENGLAND, for which it has, 
very haſtily and improperly, been pleaded 
as an authority. 

The maximum of widows on this eſtabliſh- 
ment is likely, I find, to be leſs rather than 
greater than 400; for it appears from accounts 
taken with great care annually, that, from 
1749 to the preſent time, the number of wi- 


dows alive, and in a ſtate of widowhood, de- 
rived from the whole body of miniſters and 


Profeſſors, has not, one year with another, 


(a) In 1748 the reports made this number at leaſt 364, 
as mentioned in page 95 -In 1749, more accurate re- 
ports made it between 380 and 400; but the medium for 
#1! the years, ſince 1749, has been, I find, below 380. 


C02 amounted. 
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amounted to 380 (a). From the reaſoning 


in the note, page 93 and 94, it may be in- 
ferred, that the average of married miniſters 
being 667, and the odds againſt the ſurvivor- 
ſhip of the huſband, as 5 to 3, this number 
could not poſſibly be ſo ſmall, according to 


the BrEsLAw, or even the LON DON Table. 


The reaſon of this has been intimated in that 
Alt appears, in reality, that the dif- 
ference between the probabilities of life in 
different ſituations, takes place chiefly in the 
beginning and in the middle ſtages of life; 
and the effe& of this muſt be, to lengthen 
the expectation of marriage, and reduce that 
of widowhood, in thoſe ſituations where the 
probabilities of life are higheſt, Did none 


of thoſe who arrive at maturity die, except 


in old age, the expectation of Widow od 
would be nearly equal to the difference of 
age between huſbands and wives ; and the 
proportion of widows to the married in the 
world, would be rendered very ſmall. 

It might, therefore, have been concluded, 
that the expectation of mariage, compared 
with that of widowhood, would be found 


to be greater among the miniſters in ScoT- 
LAND, than at BREsLAw or in LON DON.— 


The former, ſuppoſing no difference of age, 
is in LoN DON % than the latter. At BRES“ů 
LAW, NoRTHAMPTON, and NO RWICAH, they 
are nearly equal. In country pariſhes and 
villages, the former 1s greateſt. 


2 Among 
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Among the minifters in Scor LAN p, the 


expectation of marriage is (a) 21 years and x; 


and did life waſte among them as it does at 


BRESL aw, the expectation of widiowhood would 


be likewiſe 214, ſuppoſing every miniſter and 
his wife of equal ages; and, at leaſt 24 or 
24, allowing for the huſband's exceſs of age. 
But the fact is, that it does not exceed 20 or 
21. For, 1ſt, were it ſo high as 21, the 
number of widows would be 400, ſuppoſing 
one to marry annually : Whereas, repeated 
enquiries have never diſcovered ſo many.— 


But another proof of this fact has lately oc- 
curred to me, which I cannot help mention- 


ing. 

| Prem a Table in Mr. Muret's Memoir, ſo 
often quoted in the beginning of this Supple- 
ment, 1 learn, that of 3615 women under 50, 
who married during a courſe of years, in 35 
pariſhes in the Pais de Vaud, 1887 (or the 
greater part) were women not 25 years of 
age; and that the mean age at which all 
women (including widows) marry in that 
country, cannot be leſs than 25. —lt is rea- 
ſonable to ſuppoſe, that, in the ſituation of 
the miniſters in SCOTLAND, marriage muſt 
commence later ; and it appears, in fact, that 
it commences at leaſt 4 or 5 years later. For 
in the Pars de Vaud, the expectation of mar- 


(a) In the note, page 269, I have taken the medium of 
annual marriages at 32; but, in reality, it does not exceed 
31 and 667, the whole number of marriages, divided by 
31, gives 215 the expectation of marriage. 


. riage 
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riagejs 23 years and 4 ; or two years greater (a) 
than among the miniſters in SCOTLAND ; 
and, in order to produce this difference, mar- 
riage muſt commence at leaſt 4 or 5 years 
ſooner (5), ſuppoſing the probabilities of life 
among women in SCOTLAND, not lower 
than they are amohg males and females, taken 
promiſcuouſly, in the Pais de Vaud. If then 
the mean age at which the wives of miniſters 
marry in SCOTLAND, is reckoned 282, it 
will in all probability be reckoned ſufficiently 
low; and, on this ſuppoſition, 50 will be the 
mean age at which they commence widows. 
The expectation of life at this age, in the 
Pais de Vaud, is no more than 17% (c). By 
Table III. (which gives higher expectations 
of life at and after 5o than any other table) 
it is 20. Let it, however, in the preſent caſe, 
be ſuppoſed as high as 21; and the number 
of widows, derived from 20 left annually, will 
be 420, or, ſuppoſing one to marry annually, 
—. Goon ß 
Theſe arguments ſhew, that there is abun- 
dant reaſon to believe, that the number of 


(a) See page 346. 


(5) Were the decrements of life equal, a difference of-.- 
two ycars in the expectations of joint lives, would require 
a difference of , years in the ages of the ſingle lives, 


(e) The expectation of 50 is nearly the fame in BRan- 
DENBURG, by Table II. But it ſhould be remembered, 
chat, on account of the exceſs of the births above the bu- 
rials in theſe countries, the expectations are given by the 
tables too little. = e 


I widows 
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widows on the Scotch eſtabliſhment will not 
increaſe to more than 400; and the inform- 
tion IJ have received, convinces me, that 


ſufficient proviſions are either already made, 


or may be eaſily obtained for the ſupport 
of that number. 

It deſerves to be added, that the medium 
of widows, who have come annually on this 
eſtabliſhment, has hitherto been only 19.23 
and that there is reaſon to expect, that it 
will never riſe ſo high as 20. 

Upon the whole, therefore, I am ftiched 
that there is no reaſon for being in pain 
about this ſcheme ; and I muſt beg, that all I 
have obſerved concerning it, in Chap. II. 
Sect. II. may be underſtood in conformity to 
what I have here ſaid. Caution and vigi- 
lance, however, will be always proper. 
Events have hitherto favoured it. Hereafter, 


perhaps, they may try it ; and deviations from 


probability may take place which cannot 
now be ſuſpected. But all this is well 
known; and J am afraid I ought to aſk par- 
don for veing ſo minute in thele remarks. 


TABLE 


2 — 


* 


0 FI NR ee AG I rs nr SIE ont, 


394 SUPPLEMENT. 
i. ARBSLS La... 
Shewing the Probabilities of Life in the Diſtrict of VàAvp, 

SWITZERLAND, formed from the Regiſters of 43 Pa- 
. Hiſhes, given by Mt. Mfuret, in the Firſt Part of the 


Bux oirs for the Year 1766. 23h 
A. Living Deer. . Ape, "Living | Decr. [ Age. | Living Decr, | 
= AFC 
811 4 32 5 53 5 ; 274 12 
765 9 3348 4 262 12 
735| 29 || 34 | 544] 5 r ama 
„„ ne ne + ff 7 340 1-14 7 
— --- 3; | $30] 6 || 66] 236] 16 } 
ortj- 14 1 36 } 6431-6 £ 220| 18 | 
688 11 j| 37 527 7 | 202 | 18 
677] 10 || 3B 52898 7 18416 
667] 839 | $13] 7 ===] 
89 5 —1— | 168 | 15 | 
653] $5.1] 41 | 5900] 6 140 11. | 
| 043] 51] 42 | 494] © 129] 10 | 
643] 4 || 43 | 488] 6 119] 10 
639] 4 || 44 482 6(— —— 
BAT UCIITERIT 1199 22 | 
e 
335% „4% %% 8 [| 77 3% 
ir e 444}. 20:96:29 | 234 42.1 
622] 4 || 48 [.451|.10 | 79 | $58] 12 | 
618 4 i 49 þ 447 10 — — — 
614] 4(— — — 7 46 10 | 
—— 59% 1-437: 9..41 -Þ# 3 7 
- bro | 4 | I | 24 8 32 | l 29 5 
66 4 || 52 | 414] 8 83 | 24] 4 
602| 5 53 | 406] 9g 84 20 3 
1 JJV nn 4 _—_— 
592] 5(— —— {\F | 17] 3 
. 7 1. 14} 3 
$87] 6 11-$0-] $97] 213- 15 9.1 31-2 
582 5 || 57 | 364| 16 || 88 91-:2-4 
877] 5 || 53. ]| 348] 17. | 9g | 7 2| 
$72] 5 || 59 | 331] 17 [(— —— 
e 35 14 
— — 60 314 15 1 5 | 
30 | 563] 5 || 61 | 299] 13 | 3 


(a) All tne Billa, from which this and the following Tables are 
formed, give the numbers dying under 1 as well as under 2 years; 


and, in the numbers dying under 1, are included, in the country 
pariſh in Brandenburg, and at Berlin, all the ſtill - borns. All the bills 


alſo give the numbers dying in every period of five years. 
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TABLE n. 5 | 
Shewing the Probabilities of Life in a | 
Country Pariſh in BRANDENBURG, formed 9 


from the Bills for 50 Years, Hom 1710 


to 1759, as given by Mr. SUSMILCH, in his | 
 Gotthiche Ordnung, Page 43- 


—— 
— _ - - ——— 
A. ä — —ͤ— —— — — en —— —— —— 


| Ages.|Living. Deer. 1 Age. Living, Deer. Ape. Living. Deer. | 
© 000225 831 | 482| 5.||62 260 12 | | | 
1775 57 1132 | 477| 5 [632480 12 | | 
2 | 718] 31 33472 5 [64 | 236 12 | | 
D 687 23 1 467 We. 65 224| 11 | | | 
| 4 | £64 .22 35462 6 ||66 | 213] 11 4 
| 5 | 642] 20 || 26 | 456] 6 ||67 | 202 12 | us 
| 4 622] 15 37450 6 68 190 12 ve 
7 | 607] 12 || 38 | 444| 6 ||69 | 178] 12 | 1 
8 | 595] 10 ||39 | 438|_6 7e 166/75 is 
_9 | 585 18 40 | 432] 5 [71 | 153] 15] I 
10 | 577] 7 41 | 427] 5 ||72 | 138] 16 ] _ 
11| 570 6 [42 | 422] 5 73 | 122] 15 | 
12 564 5 43 | 417] 5 ||74 | 107] 14 | fy 
13 | 559] 5 [44 | 422] © N75 93/13] 0 
4.245 40% 76 30 12 EE 
115 | 549] 545 400 6||77 | 68] 9 4 
10544] 5 [47 | 394] 678 590 8 | 
117 | 539} 4 [148 | 388] 7 179 | 31 2 "0 
113 | 535] 4 49 | 381] 7 ||80 44) 6] | 
12] 23}: 41156 | 274i 7 182-1 -381-6:Þ Tit 
20. | 527] 5 51 | 267| 8 82 32 6 [+ 
21 | 522] 552 | 359| 8 ||83 | 25] 6 
22 | 517] 51153 | 351] 8 [84 | 21 5| 
23512 51154 1 343] 92 [85 } 25] 4 | | 
— 22 (— 55 334/1086 11 3 
25 502 4]|56 | 3241 10 [87 8 2 
26 | 498] 357 314 10 [88 6| 2 | 
27 | 495] 358 | 304| 11 [|89 | 4 1 | | 
28 | 492] 389. 293] 11 %% 3 | | 
29 | 489] 3 [||60 28211 91 4 1 1 
3214861 4 jj6r [271 11 92 1 11 
ö 


396 SUPPLEMENT. 


TABLE III. 


Shewing the Probabilities of Life in the Pariſh of 
HoLy-Cross, near SHREWSBURY, formed from 

a Regiſter kept by the Rev. Mr. Gorſuch, for 
20 years, from'1750 to 1770. See Page 192, 
259, 263. DT eV 


| Age, | Living. | Decr. || Ape. | Living. | Decr. || Age. | Living. Deer. 
0 [1000[178 || 3x | 481] 5 ||62 | 253] 10 
1882 6032 | 476] 5 [63 | 243] 10 
| 2 762 45 || 33 | 471] 5 64 | 233| 10 
3717 35 || 34 |_ 4606] © 1165 223 10 | 
3 682 23 35 | 460] 6 ||66 | 213] 10 
5 659 23 36 | 454| 7 [67 | 203] 10 | 
6636 18 [37 447] 7 [68193 11 
| 7 | 618| 14 ||38 | 440] 7 [2.182 11 | 
8604 9 1139 | 433]_7 ||[70 | 171] 10 | 
9 |_595|_® ||4o | 426] 8 || 72 | 161] 10 | 
To | 599 4 ||41 | 418] 8 ||72 | 151] 9 
13 | 585] 4 ||42 410 9 [73 142] 8 
12 581] 4 [43 | 4oz] 8 [Z | 1341 8 
13577 4 [44 1.393]_7_||75 | 126| 7 
14 [_5/3\_4 ||45 | 386] 7 |[70 | 119] 7 
15 569 4 46 | 379] 7 [77112 7 | 
(16 | 565) 5 1147 | 372] 7 [178 | 105] 7 
17 | 560] 5 [48 | 365| 6 79 | 98] 8 | 
(78 | 555] 5 42382 — 56 9609 
2259 — 30 | 353] 6 |[81 | 81] 10 
20 545 6 51347 7 [8271 10 
21 | 539| 7 52 340 7 [83610 10 
122 532 7 1153 | 333] 7 ||%4 |_ 511 10 | 
123 | 525| 7 || 54 |_326]_ 885 4109 
24 | 518|_ 6 5 318] 81/86 | 32 8] 
{25 512 656 3100 9 87 24 7 
26 | 506 5 73016 9 [88 | 17] 6 
27 501 5 58 292 9 89 111 4 
28 496 5 39283 10 90 ô 97 2 
29 |_491'_5 0273/00 | 5| 2 
39 | 486\ 5 161 | 263] 10 2 4 1] 
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Shewing the Probabilities of Life at VIxxVUA, 
formed from the Bills for Eight Vears, as og 


by Mr. ee in his nn Ordnuhg 
Page 32, Tables. 


o| 
8 


| Age. | Living. "Dar | Age. Living. r. N | Decr. | 
O 11495 131 34 6 62129 6 
181307 32-3580 5 [631230 7 
2 | 706| 61 33 353 6 64 116] 7 | 
3645 34 |_347]__7_|| 65 109⁹⁰ 8 
_4+ |_5991_33_|} 35 340] 8 || 66 | 101] 8 
| 5 | 566 36 | 332] 867 [93] 8 
6 | 530 37 | 324| 868 8s] 7 
7 | 516] 11 038 316 9 | 69 2780 2 
8 | 505} 9 32.307 9 7% | 71] 6 
_9 |_49%|_7 ||40 | 298] 8 \|7r | 65| 5 
10 | 489] 6 |[41 | 290] 7 [72 | 60] 5 
ir | 4383] 5 1142 | 283] 6 73 | 55] 4 
1% | 475] 51143 | 277] 61[74 ar al 
13 | 473] © [44|27Y_7 1175 | 47] 5| 
14 | 467]_© 1145 264 8 76 42 5 
15 | 46r] 61146 | 256] 9177 | 37] 5] 
16 | 455] 7 1147 | 247] 9 78 | 32] 5 
17 | 448] ©1148 2380 9 |[79 | 27] 4 
[18 | 442] © 49 |_229] 9 80 | 23 3 
19. 430 i 50 | 220| 8 81 20 2 
20 430 5 [51 212 7 82 19 2 
21 | 425] 5 52205] 7 [83 16] 2 
22 | 420] 5 [53 | 198] 7 84 | 14| 2 
$23] 455 6 Suns 122 
124 | 409] © 55 184 8 86 100 2 
125 403 6 [56176 8 || 87 81 2 
126 | 397] 6 [71680 9 88 6 2 
29 390 758 | 159] 889 41 
28 381 7 59 1510 8 go | 9 6 7 
122.322. 250 | 143 71196-4211] 
139 | 370] 6 ([6r | 136] 7 | e 


mY — AE — 7 
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20 wx by Mr. SUsMILCH 
Vol. II. page 37, Tables. 
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Shewing the Probabilities of Life at BERLIN, formed 
from the Bills for four Years, from 1752 to 1755, 


(a), in his Gottliche Ordnung, 


Age. . Decrs. Age. | Living | Decrs. || Age. | Living | Decrs. | 
— — 1. — . — — — — — — 
| Oo |1427 624 33 | 361 * 65 112 * | 
1 | 903151 || 34 | 354] 7 | 66 | 106 7 
F 2 | 752} 61 [|-—|——_|— |} 67 99 7 
-3 | 691] 73 || 35 | 347] 8 || 68 92 6 
+] 6187.45 11, 36] 339} 9 || &9. | 86] 6} 
bangs wane > mans 19.0 8; os awry | PR Sr Hong 
5 | 573] 21 38 | 320| 10 || 70 80 6 
6 552] 15 39 | 310] 10 ||*'71 | 74] 6 
7 $360} }1p Er —_L—=j 721-001-060. 
8 323 9 49 300 10 l 743 | 62 5 Þ 
9 | 514] 7 11 4 | 296 9:41 74 | 57]. $5} 
— — | 42 | 281 | 8 12 Domus — 
10 507] 5 43274] 7 [752 5 
11 | 502] 4 || 44 | 265] 7 [| 76 7 5 
b2 1498]. 4 jou == 7 | 4]: 5} 
13 | 494] 4 || 45 259 7 j| 78 | 37] 5 | 
14 | 499] 4 || 40 252 7 || 79 32 4 |} 
mw ————— 7-7. ER ET IT” 
15 | 486]. 4 || 48 | 238] 7 || 830 2 | 4 
16 | 482] 5 || 49 | 231] 7 || 8t | 24] 3 
17 | 477] 5 jÞ—|—|— || 82 21 | 2 
18 472 5 || 5o | 224] 7 83 19g 2 | 
-20 k a&7-: 6 fl 51 | 2171} - 7-14 84 1 37] - 2 
— ew | — 1 52 210 7 — — — 
20 | 461] 6 || 53 | 203] 8 || 85 | 15] 2 
21 | 455 6 || 54 | 195} 8 || 86 131 2 
22449 6 [(——1— 37 11 2 
23 | 443] 751878 88 | 9| 22 
24 | 436] 8 || 56 | 179] 8 || 89 7 1 
— —— 57 | 171] 8 || — —|—} 
25 | 428] 9 ' 58 | 163] 9 || 9 | 6] 1 | 
26 | 421] 9 || 59 | 154] 9 [[o9t | 5 1] 
27 | 412] 9 j|—|— ||| 92 4143 
28 | 493] 9 || © | 145] 8 || 93 N 
29394 9 || 61] 137] 7 |} 94 2] 1 
— — — 62. | 130] 6 
30 | 385] 9 || 63 | 124] 6 
3 775 8 || 04 118 0 | 
1 3 


them, agrees nearly with this. 


This writer has alſo given the bills of the pariſh. of 
St. Peter's at Berlin, for 24 years; 


and a Table formed from 


The 
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The numbers Born at Bert in, during the 4 years abovemen- 
tioned, were, males, 9219 ; females, 8743; Or 21 to 20. 

The numbers that died under 2 years of age, were, males, 3118; 

Females, 2623: or 7 to 6. 

The numbers that died upwards of 80 years of age, were, 
males, 135 3 females, 215; or 5 tos. 

The numbers that died between 91 and 105, were, males, 21; 
females, 55. | 
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Particular PAs s AG Es corrected and 
_ enlarged. 


Note, Page 183. 


RON an account taken in 1770, it appeared, 
T that the number of inhabitants at Leeds in 
Yorkſhire, was 16,380, and of families, 3899. In 
this populous and opulent town, therefore, the 
number of perſons in a family is only 4+: And 
the number 1n each houſe, will not be quite five, 
ſuppoſing every t houſe to contain two families. 
— From an account with which a friend at Shrew/- 
bury has favoured me, it appears, that in that town, 
in 1750, the number of inhabitants to a houſe was 
47. Very exact accounts, of which I ſhall take 
further notice, prove, that in the pariſh of Holy- 
Croſs, one of the ſuburbs of Shrew/bury, and at 
Northampton, the ſame proportion is 45 to a houſe 
in the former; and 42 in the latter. It ſeems, 
therefore, that five perſons to a houſe 1s an allow- 
ance large enough for Loxnpox, and too large for 
ENGLAND 1n general. From whence it will follow, 
that Dr. Brakenridge has likewiſe overrated the 
number of people in Ex LAND. In a letter to 
George Lewis Scott, Eſq; publiſhed in 1756, in the 
Philoſephical Tranſactions, Vol. XLIX. p. 877, he 
ſays, that he had been certainly informed, that the 
number of houſes rated to the window-tax was 
690,000. The number of cottages, not rated, he 
adds, was not accurately known; but from the 
accounts given in it appeared, that they could not 
exceed 200,000 ; and, from theſe data, in conſe» 
quence of allowing ſix to a houſe, he makes the 

D 4 number 


number of people in Ex LAN to be 5,340,000.— 
Dr. Brakenridge has here underrated the cottages; 
and the true number of houſes in the kingdom, in 
1766, was 980,692, See Conſiderations on the Trade 
and Finances of this Kingdom, p. 97. Call them, 
however, a million; and the number of people in 
England and Wales will be four millions and a half, 
allowing 4+ to a houſe ; and five millions, allowing 
five to a houſe, - The former is probably too large 
an allowance; but the latter is cer/ainly ſo, The 
number of people in the kingdom may, therefore, 
be ftated as probably not more than four millions 
and a half; but certainly not five millions. | 


Page 193 —— Double theſe proportions, there- 
fore, or the proportion of 20 to 46.8, and of 18 to 
24.75, are the proportions of the number marry- 
ing annually, to the number born and the number 
dying. Let one marriage in three be a 2d orzd 
marr:age (a) on the ſide of either the man or the 
woman; or, in other words, let one in ſix of all 
that marry be widows and widowers; and nine mar- 
riages will imply 15 perſons who have grown up to 
maturity, and lived to marry once or oftener; and 
the proportion of the number marrying annually 
the firſt time, to the number dying annually, 
will be 15 to 24,75, or 3 to 3. It may ſeem to 
follow from hence, that in this iſland #hree-fifths of 
thoſe who die have been married ; and, conſe- 
quently, that only two-fifths of the inhabitants die 
in childhood and celibacy ; and this would be a 


(a) This proportion is taken from fact — In all Pomerania, 
during nine years, from 1748 to 1756, the number of per- 
ſons who married was 56,956, and of theſe 10,586 were widows 
and qwidowers, Suſmilch's works, Vol. I. Tables, p. 98. 


juſt 


„ 
Juſt concluſion were there no increaſe, or had the 
births and burials been equal. But it muſt be 
remembered, that the general effect of an in- 
creaſe, while it is going on in a country, lis to ren- 
der the proportion of perſons martying annually, 


to the annual deaths, greater, and to the annual 


births leſs, than the true proportion marrying out 
of any given number born. This proportion, ge- 
nerally lies between the other two proportions, but 
always neareſt the firſt ; and, in the preſent caſe, it 
cannot be ſo little as one half. In Lonvpon, then, 
half all that are born die under three years of age; 
and in Mapt1r a above half live to be married, &c. 


Page 202, Note. 
At BRI Ix for 5 years ending in 1759, 


Page 214 — Theſe facts prove, that at the 
ſame time that the regiſter of chriſtenings at Paris 
muſt be full; the regiſter of Bhurials muſt be very 
deficient, Let the deficiencies be reckoned at 4,700; 


and, conſequently, the annual burials at 24, 100. 
The annual average of weddings given in p. 203, 


is 4400; and, therefore, the number of perſons 


who marry annually, muſt be 8,800. Deduct a 


6th part for widows and widowers; (fee Note p. 193) 
and 7134 will be the number of virgins and batche- 
lors marrying annually. — The difference between 
the chriſtenings and burials is 5000 ; which, there- 


fore, is the number of annual recruits from the 


country. Theſe, in general, muſt be perſons in 
mature life. Suppoſe 3300 of them to marry after 
ſettling at Paris. Then 7134 leſſened by 3300, 
or 3834, will be the number of perſons born at 
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Paris who grow up to , marry 3 ; 2 I 2,266, « or n 
fifths of all who are born at Paris, will be the num- 


ber dying annually | in childhood and celibacy. 


Page 269 — In all Powzranta, during nine 
years, from — to 1756, there died 13,556 mar- 
ried men, and 10007 married women; that is, 
nearly 15 to 11. Suſmilch Gottliche Ys Vol. I. 
Tables, p. 97: 


Page 270 —— The whole Note (5) is thus ex- 


; preſſed, 


In DazsDen alone, the Os of widows who 


died, in four years, was 584. The number of 
 widowers, 149. That is, 4 to 1, — At WIr TEN- 


BERG, during 11 years, 98 widowers died, and 376 


 widows.—At GoTHa, during 26 years, 210 Widows 
ers, and 760 widows. Suſmilch's Gottliche Ordnung, 
Vol. II. p. 273. In the country, on account of a 
leſs difference between the ages of huſbands and 


wives, and more early marriages, the deaths of 


widows and widowers come nearer to one another; 


for in PoMERAN1a, during the nine years men- 
tioned in p. 269, the widawers that died were 411, 


the Widows 1553 or 2 to 5. 


Page 279 —— The laſt part of the ſecond pa- 
ragraph beginning with the words, The 5 of 
this, &c. left out. 


There are ſome other alterations and 3 ; 
but they are not of any particular conſequence. 
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